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PREFACE. 


A moperN work on the principles of surgery in the 
English language has become a generally and well-recognized 
necessity. The recent great discoveries relating to the etiology 
and pathology of surgical diseases have made the text-books of 
only a few years ago old and almost worthless. The many 
treatises on surgery, by American and English authors, which 
have made their appearance in rapid succession during the last 
ten years or more, are replete with valuable prectical information, 
but most of them are defective in those parts relating to the 
matter treating of the fundamental principles of the art and 
science of surgery. 

It has been my aim to write a book for the student and 
general practitioner which should, at least in part, fill this gap 
in surgical literature, and which should serve the purpose of a 
systematic treatise on the causation, pathology, diagnosis, prog- 
nosis, and treatment of the injuries and affections which the 
surgeon is most frequently called upon to treat. The successful 
study and practice of any branch of the healing art require a 
thorough knowledge of the principles upon which it is based. 
The student who has mastered the principles of surgery will 
have no difficulty in applying his knowledge in practice, while 
the one who hes burdened his memory with numerous details 
to meet special indications is always at a loss in making prompt 
and judicious use of his therapeutic resources when confronted 
by rare lesions or unexpected emergencies. 

ii) 





PREFACE. v 


illustrations were selected from modem textbooks not readily 
accessible to the average student. 

A prolonged absence from home made it impossible for the 
author to attend to the proof-reading, and he asks the indulg- 
ence of the reader for any imperfections which may appear in 
the book from any sources for which he cannot be held person- 
ally responsible. 

Should this volume become the means of lightening and 
facilitating the student’s work in acquiring a thorough knowl- 
edge of the fundamental principles of surgery, and of serving as 
‘a useful source of information for the busy general practitioner, 
the author will feel abundantly rewarded for the many sleepless 
nights which were required in its preparation. 


N. Senn. 
Mr AUER, October, 180, 
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2 PRINCIPLES OF SURGERY. 





inflammation has ceased to be active, or in tissues not deprived of their 
vegetative power by its action. Ina circamscribed suppurative inflam. 
mation the cells exposed to the direct action of the pus-microbes and 










yy, from tissues which have re 
tained their power of cell-proliferation. Any organ the seat of a tuber. 
cular infection. in which the parasitic cause is not suficiently intense to 
destroy the vitality of the cells, retains its normal structure and fanction 
Uy virtue of this intrinsic power of regeneration of itacells. All repars 
tive processes consist of homologous celllevelopment, and the new 
tissue resembles, anatomically and physiologically, the fixed cells from 
which it is produced. The legitimate succession of cells is now a well 
established Inw in pathology as well as embryology, and, according to 
this tissue, is never produced by substitution of function. According 
to this histogenctic Inw. each cell-element possesses an intrinsic vegets- 
tive power from the earliest embryonal development throughont life, 
which, in ease of loss of tissue hy injury or disease, enables it to produce 
its own kind and never any other materially different histological strac. 
ture, In conformity with this general law of tissue-production, an injury 
or defect of a nervesibre is repaired by proliferation from preexisting 
cells which compose this structure, epithelial cells are produced only by 
epithelial cells, new vessels are formed from cells which exist ina normal 
vessel-wall, etc. From this stand-point will be considered— 




















I, HEALING OF WOUNDS. 


A wound may be defined as a sudden solution of continuity of any 
of the tisanes of the body caused by the application of mechanical force. 
A wound is open or subcutaneous according as the surface covering the 
kin or mucous membrane has been cut or torn or has remained intact, 
Bince the introduction of the antiseptic treatment of wounds, the classi- 
fication into open and subcutaneous wounds is no longer of the same 
practical importance, as an open wound, under careful antiseptic treat- 
‘ment, is at once placed under the same favorable conditions for a satis. 
factory and rapid healing asa subcutaneous wound. All wounds, irre- 
apective of the anatomical structure of the tissues involved, heal by the 
production of new material from pre-existing fixed tissuecells. The fixed 
tinsue-celln at the site of injury being endowed from earliest embryonal 
life with n peculiar power of adaptation to existing conditions surround. 
ing them, assume active tixsue proliferation, and the embryonal cells thus 
produced constitute the granulationtinsue, which, toward the completion 
of the healing process, is transformed into mature cells, representing the 
tissue or tiseuen which have undergone the reparntive process. 
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IMMEDIATE OR DIRECT UNION. 

Since the time of John Hunter a great deal has been said and 
written on immediate or direct union of wounds. Hunter believed that 
this method of healing would be accomplished within few hours, and 
without the interposition of new material between the accurately coapted 
surfaces. Macartney was a supporter of this view, as will be seen from 
the following: “The circumstances under which immediate union is 
effected are the cases of incised wounds that admit of being, with safety 
and propriety, closely and immediately bound up. ‘The blood, if any be 
shed on the surface of the wound, is thus pressed out, and the divided 
blood-vessels and nerves are brought into perfect contact, and union may 
take place in a few hours; and, as no intermediate substance exists in a 
wound 60 healed, no mark or cieatrix is left behind.” “Paget applies this 
method of healing to large wounds where rapid union is accomplished, 
‘and where, on examination, no interposed tissue is found between their 
edges. Such case came under his own observation. A patient on 
‘who he had performed an operation for thie removal of a carcinomatous 
breast died from an attack of erysipelas a few days later. Examination 
showed that firm union had taken place apparently without any inter- 
mediate material. He also mae three experiments on rabbits for the 
purpose of studying this rapid method of repair. The hair was removed, 
the okin incised, and the wound accurately sutured. ‘Three days later he 
examined the parts, and found the wound quite firmly united, without 
any macroscopical evidences of inflammation. On microscopical examina- 
tion, he found some exudation materia! in the immediate vicinity of the 
wound. 

‘Among the more modern investigators, we find Thiersch still up- 
holding the possibility of immediate union by direct cohesion of similar 
parts.” He studied the repair of wounds in the tongue of guines-pigs. 
‘The tongue was incised in a longitudinal direction, and the parts were 
examined a few hours to several days after the injury bad been in- 
flicted. Before sections were made for microscopical examination the 
lingual vessels were injected with liquid glue stained with carmine. In 
specimens where the wound was only a few hours old he found, at least, 
parts of the wound firmly adherent, and on microscopical examination 
he satisfied himself that the connective tissue, saturated with blood and 
plnema, had formed an immediate and permanent union. He described 
also a plasmatic circulation in the wound which he considered of great 
importance for the nutrition of the tissues. He believed that these new 
channels, by becoming paved with the adjacent connective cells, could be 
trauaformed into permanent blood-veseel 

‘The same section examined under a higher power furnishes a good 
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“fe Of tie pars taken 577 the fixed siseaecell im the repair of the 
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UNION BY PRIMARY INTENTION. 1 


delayed by suppuration. All wounds which heal without suppuration 
heal by primary union, either without or with visible granulation 
An ideal result is obtained if the divided surface unites throughout and 
the repair in the depth of the wound is accomplished during the same 
time underneath the united skin or mucous membrane. If there las 
been a considerable loss of surface tissue and the superficial portion of 
the wound cannot be approximated, or, if rapid healing at the surface of 
the wound fails to take place, the wound heals slowly by the formation 
of a larger amount of granulation tissue, and yet, if suppuration does 
not complicate the process it must be said that the wound has hesled by 
primary union. This method of healing was exceedingly rare before 
iseptic surgery was practiced, but since that time it is of frequent 
occurrence, AU wounds which heal without suppuration heal without 
inflammation. All inflamed wounde auppurate; the reparative proces 
is delayed until the inflammation has subsided. The proper modern 
classification of wounds in reference to the method of repair consists in 
‘a distinction between (1) aseptic wounds and (2) infected wounds. 
Aueplic wounds—that is, wounds not contaminated with pathogenic micro- 
organioms—heal without inflammation. An aseptic wound, as a rule, is 
painless, aud does not present any of the other witnesses of inflammation. 
‘The slight swelling and, perhaps, redness are the result of mechanical 
disturbances of the circulation, and subside with the formation of an 
adequate collateral circulation ; hence, from an etiological and pathological 
point of view, we have no legitimate right to apply the term inflammation 
to such a method of repair. Koenig makes the statement that the 
product of tissue-proliferation in the healing of an aseptic wound is not 
‘excess of the local demand ; hence, the process is purely one of regen- 
eration, and not inflammation. Hueter was one of the first who insisted 
on limiting the meaning of the term inflammation, which he wished to 
have applied only to destructive processes caused by the action of 
specific microbes. In an aseptic wound the fixed tissuecells assume 
tissue-proliferation, by virtue of their intrinsic vegetative power, within 
8 few hours after the injury bas been inflicted, and all the permanent 
material utilized in the process of repair is derived from this source. 
The leucocytes serve useful purpose in the temporary closure of 
divided capillary vessels and in the formation of the temporary cement- 
substance by which the surfaces of the wound are mechanically glued 
together, and, lastly, as food for the embryonal cells, but they take no 
active part in the production of new tissue. 

In studying the process of healing in wounds as well as in the con- 
siderntion of regeneration in general, it is of the greatest importance to 
Vecome familiar with the histological cbanges which precede and attend 
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into pus-corpuscles. A nucleus which undergoes fragmentation contains 
but little chromatin substance, and is therefore ineapnble of multipl 
tion by karyokinesis; and such cells, according to the investigations of 
Klebs, never take an active part in the regeneration of tissue. 








DIRECT CELL-DIVISION. 

In 1841 Martin Barry first made the observation that the division 
of cells was accompanied with division of the nucleus, and for a long 
time it was believed that this process is simply a segmentation of the 
nucleus, followed by division of the whole cell. Remnk tanght that 
direct division commenced in the nucleolus, extended to the nucleus, and 
finally resulted in fission of the cell-body, ench of the new cells contain- 
ing a daughter-nucteus. 

According to Pfitzner, direct cell-division is more frequent metho 
of cell-maltipliention than the indirect in young animals where cell- 
proliferation is rapid. In the embryo the nucleus contains but little 
chromatin, and therefore the karyokinetic figures are less abundant. 




















FIG. 8. (MeKendrick.) 
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In most of the regenerative processes in mature tissue-cells repro- 
jon takes place by katyokinesis, and only in exceptional instances 
Ny ion. The new cellular elements present Karyokinetic 
figures in nll stages, and wherever these are seen it is a positive evidence 
that the fired tivsne-cells are the seat of tixsue-proliferation, and that 
sounds are healed and defects repaired exclusively by this method of 
cell-formation, 





GRANULATION TISSUE. 
‘The new cells formed by indirect or direct cell-liv 
ured part, the seat of regenerat ute the gram 

sue as long as they remain in their embryonal state, As imme- 












forced to ndmit that every wound heals only by the interpos 
the divided parts of a greater or less amount of granulation tissue. If 
the wound remain aseptic, and the surfaces of the wound are kept in 
accurate coaptation, the healing is accomplished in a short. time, and by 
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tical in sll the tissues. A bone covered with granulations looks the same 
ax x granulating surtice of any of the soft tissues. Bren the embryonal 
calls of *hich the granulations are coveral, so long nx they remain in 
this state, furnidh, from their microsoopical appearances, onle remote ar 
tio indications as to their histogenetio nonrce and ultimate destination, 
Dittecestiation takes pince during thelr further development toward the 
completion of the healing process, The bulk of all granolation tissue is 
erive from the conneotive tisane ws this mesoblastic structure ix dif 
fused throughout the ontire body, and, with the exception of the berrous 
system, is found in almost every organ. Ia the netvous system it ix 
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when we speak of vascularization of granulation tissue or the formation 
of new blood-vessels in general, we mean the formation of new channels 
by tissue proliferation from the walls of preexisting Dlood-veseels. 
Dr. J. Hamilton, author of the excellent “'Text-Book of Pathology,” 
asserts that the blood-vessels in granulation tissue are not new, but 
dilated, tortuous, preformed vessels, 

‘In wounds that heal rapidly the existence of most of the new blood- 
vessels is s short one. With the beginning of cicatrization they 
disappear rapidly, and comparatively 
only ® few of them remain as per- 
manent structures as n system of 
collateral vessels which restore indi- 
rectly the loss of continuity between 
the divided vessels. A failure of the 
‘vessels to disappear after cicatrization 
has been completed usually is an indi 
cation that some pathogenic micro- 
organisms have become embedded in 
the scartissue, which interfere with 
the proper and prompt transformation 
of embryonal into permanent tissue. 
Such scars are often met with after 
operations for tubercular lesions and 
after the hesling of extensive burns, 
being caused in the first instance by 
the bacillus of tuberculosis and in the 
latter by pus-microbes. ‘The vascular 
conditions in granulating surfaces 
should be carefully studied, and in 
the treatment due attention should 
be given to this important point, as 
compression and position are potent 
measures in improving faulty circulation, which may have indefinitely 
retarded the healing process. 




















CICATRIZATION. 


‘The process of transformation of the embryonal cells in granulation 
tissue into permanent, fixed tissue-cells is called cieatrization. Sir James 
Paget has well said that during the stage of the healing process a life of 
eminence is changed into one of longevity. In tissues endowed with 
great vegetative powers and = bigh degree of adaptation, even large 
defects are replaced by tissue which resembles to perfection, anatomi 
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inch of its continuity. In subcutaneous tenotomy the tendonends may 
bbe kept separated for two or more inches, and yet after a few months it, 
would be difficult to ascertain, even after the most careful examination, 
the site of operition, ‘The fractured ends of a broken bone may be 
completely separated by lateral displacement during the entire time 
required in the healing process, and yet they are firmly united by the 
interposition of a connecting bridge of new bone. In other tissues 
endowed with less reparative energy, as for instance the muscular fibre, 
a slight separation results in the formation of cicatricial tissue between 
the anatomical structure which it is the intention to unite. By cicatri- 
zation is therefore understood the completion of the reparative process, 
and the term does not necessarily imply the formation of a permanent 
cicatrix. An ideal healing culminates 
in the formation of tiss h effects 
a physiological restitution of a defect 
caused by injury or disease. As a rule, 
it can be stated that the result 
Ue satisfactory in proportion to the 
amount of granulation tissue produced 
or required in the process of repair. 
In an aseptic wound the reparative 
material will not be in excess of the 
local demand, and the demand wi 
depend on the degree of accuracy of 
approximation of the surfaces of the ,,,J%2-d8—ummrowar, Connncrrve: 
wound. Cicatrization begins in the MAtiownroMarone Srarm (Begter) 
ate egy gta 
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ganulation tissue nenrest the pre~ 
formed vessels; that is, the margins 
and surface of the wound. 

The embryonal connective-tissue cells, or fibroblasts, as they are 
‘called, at first round, become elongated with threadlike prolongations 
from the extremities. 

The new connective ti ‘inging the margins of 
the wound or granulating surface in closer apposition, and by its 
constricting effect assisting in the obliteration of superfluous vessels. 
‘The cicatrix or sear will be large if the process of granulation has been 
in excess of the demand, or if a Inrge defect had to be healed by the 
deposition or interposition of large quantity of cicatricial material. 
Large sears should be prevented, if possible, by appropriate treatment, 
aw from the contraction they give rise to distressing deformities, and 
from their low vitality they furnish a permanent predisposition to ulcer- 
ative processes and not infrequently become the seat of malignant 
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seen in the midat of the field of granulations. In such cases the entire 
thickness of the skin at some points has not been destroyed, and e 
thelial proliferation takes place from remaining remnants of glands, as 
is well shown at F and G in Fig. 15. The granulations in the immediate 
vicinity of the zone of epiderinization become reduced in size, the blood- 
vessels are diminished in number, and the subjacent fibroblasts are 
rapidly converted into connective tissue. In wounds of the skin which 
hheal without visible granulations the papillae are absent from the cicatrix, 
even although it be broad from subsequent yielding to traction. In 
wounds healing by open granulations new papille are formed in the new 
skin, because the capillary loops atrophy downward and become the 
papillary vessels. Epidermization and cicatrization are favorably influ- 
enced by measures which secure for the wound an aseptic condition 
throughout, and by keeping the delicate granulations covered with pro- 
tective silk until the wound is completely healed. 








POSITIVE INDICATIONS IN THE TREATMENT OF WOUNDS, WITH SPECIAL 
REFERENCE TO SECURE UNION BY FIRST INTENTION. 

Absolute Asepsis.— Absolute asepsis can only be secured by strictest 
antiseptic measures. Surgical cleanliness is more than ordinary clean- 
Hineas. 

Antiseptic precautions are employed for the purpose of securing for 
the wound and everything that is brought in contact with it an aseptic 
condition. ‘The mechanical removal of microbes from the fleld of opera- 
tion by shaving and washing with warm water and potash-soap should 
ve as thorough as possible, but cannot be relied upon in securing asepsi 
The surface must be disinfected with a reliable germicidal solution, either 
8 1-40-1000 solution of corrosive sublimate or a 4-per-cent. solution of 
carbolic acid. Accidental wounds must always be considered as infected. 
wounds, uful effort must be made to render them nsepti 
exposing, if possible, the entire wounded surface to the 
one of these solutions, while the surface for a cor 
around it is also disinfected. Recently, a weak solution of the double 
cyanide of mercury and sinc has been recommended by Sir Joseph 
Lister as an antiseptic, and, from his experimental investigations and 
clinical experience, it appears that this substance possesses an advantage 
over carbolic acid, corrosive sublimate, and other antiseptics, asit exerts 
an inbibitory effect upon microbes which still may remain in the wound 
or its immedinte vicinity, which prevents them from multiplying in the 
tissues or in the dressing. ‘The bands of the operator and his assistants 
are to be cleansed by washing in warm water and potash-sonp, and then 
disinfected in # 1-40-1000 sublimate solution, and, lastly, washing in abso- 
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favored, both of which are important elements in diminishing the amount 
of blood in the capillary vessels, In order to produce the desired effect, 
this position should be maintained for fifteen to twenty minutes, and the 
Timb should be kept in this position for at least six hours after the 
‘operation. 

2. Surface pressure with a flat sponge or a compress mechanically 
arrests the bleeding, and the capillary vessels, partly or completely 
emptied of blood, are placed in a more favorable condition for the forma- 
tion of thrombus. After an amputation, for instance, the sponge or 
‘compress is applied to the surface of the cut muscles and the fiaps are 
laid over it, and compression with two hands applied, with the limb in 
a perpendicular position before the elastic constrictor is removed. Com- 
pression, continued in this manner for ten.or fifteen minutes, will usually 
be successful in completely arresting parenchymatous bleeding. 

8. Irrigation with water at a temperature sufficiently high to coagu- 
Inte the albumen on the surface of the wound seals mechanically the cut 
vessels, nnd, at the same time, produces a localized anremia by contract- 
ing the terminal arterial branches, A temperature of 120° F. will 
answer for this purpose. 

4. Styptics should never be employed in arresting bleeding from a 
recent wound. If the procedures mentioned fail in accomplishing the 
desired object, the wound should not be sutured until hemorrhage has 
been completely checked by the use of the antiseptic tampon. The 
wound is packed with iodoform gauze, and the customary dressing is 
applied in such # manner as to exercise uniform gentle pressure. After 
twenty-four hours the dressing and tampon are removed, and the wound 
closed with sutures. In such cases secondary suturing is of great value 
in securing a speedy and sntisfactory healing of the wound. 





























ACCURATE SUTURING. 

Brilliant operators are not always the best surgeons. The best resulls 
in surgery follow the one who is most painstaking in following out the 
minutest details. This assertion applies most forcibly in the treatment 
of wounds. ‘The surgeon here occupies the position of handmaid to the 
vie medicatriz nature, and in the exercise of his duties must do all in 
is power to tax only toa minimum extent the regenerative resources 
of the wounded tissues, In the treatment of wounds it becomes | 
imperative duty, not only to unite the surfaces of the wound accurately 
and neatly, but to unite, whenever it becomes necessar; 8 of the 
same anatomical structure and physiological function. Divided nerves, 
tendons, muscles, fascia, must be separately united with buried sutures 
before the wound is closed by the ordinary interrupted or con 
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UNION BY SECONDARY INTENTION. 

Tn an aseptic wound all the new material resulting from proliferation 
Of the fixed tissue-cells is used in the process of repair, and the time for 
healing of the wound will depend on the anatomical structure of the 
part injured and the amount of material required to form a bridge of 
living tissue between the divided parts, As long as the wound heals 
without destruction of any of the new tissue-elements by specific 
microbie causes, it is proper to speak of a union by primary intention, 
‘whether the healing is completed in three or four days, or whether it is 
protracted for months until the ultimate object of wound treatment has 
been reached. From pathological, and even ftom a practical, stand- 
Point, it is not correct to include, under the head of healing by the 
‘second intention, aseptic wounds that, on account of want of proper 
approximation, or on account of loss of tissue, have of necessity to heal 
by granulation, with infected wounds in which the regenerative processes 
are disturbed by suppuration. Ina suppurating wound the embryoual 
cells which are destined to become transformed into new tissue are 
exposed to the destructive action of pusimicrobes and their ptomaines, 
their protoplasm is destroyed, and they become one of the histological 
sources of pus-corpuscles. The cells on the surface of the wound, being 
most distant from the vascular supply, possess the least power of resist- 
ance to the action of pus-microbes, and on this account, as well as from 
the greater number of pus-microbes on the surface of the wound than in 
the deeper tissues, they are converted into pus-corpuscles. As long as 
suppuration remains active the superficial layer of granulation cells are 
destroyed, and as soon as other embryonal cells take their place the 
process is repeated, and thus the healing of the wound is indefinitely 
delayed. 

‘When a favorable change takes place in the wound, either spon- 
taneously or from the employment of antiseptic measures, suppura- 
tion is diminished, the granulations become firmer and more vascular, 
and cicatrization and epidermization now progress in a satisfactory 
manner. Such 8 favoruble change in the condition of the wound can be 
readily explained after the use of such agents as nre known to destroy 
the microbic cause of the suppuration when brought in contact with the 
wound. In such case we wonld naturally expect that, with the removal, 
destruction, or rendering inert of the pus-microbes, the embryonal cells 
‘wonld remain attached to the point where they were produced, and would 
soon be converted into tissue resembling the matrix which produced 
them. Spontaneous cessation of suppuration, and with it the conversion 
of n surface covered with dead material into a healthy granulating su 
face, would indicate either that the virulence of the pue-microbes liad 
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SUTURING OF GRANULATING WOUNDS. 

If union by primary intention has failed to take place for any reason 
in wounds which can be closed by suturing, « second attempt can be 
made to approximate the surfaces with sutures with fair prospects of 
‘success as soon as the granulations are in an aseptic condition. Aseptic 
granulating surfaces when brought in contact unite rapidly, as vascular 
connections between the new capillary loops are established in a ren 
ably short time, and the wound then heals in the saine manner as after 
primary suturing. ‘The cases best adapted for secondary suturing are 
those where suppuration has ceased, the granulations have become small 
and firm,—in short, wounds in which cicatrization has commenced. ‘The 
technique in the treatment of such wounds is the same as in cases of 
aseptic recent wounds, ‘The advantages of this method of dealing with 
‘wounds that have failed to unite are pronounced when the wound is deep 
and the margins can be coaptated without much tension. Buried sutures 
can be used for the same purpose and with the same benefit as in the 
treatment of recent wounds. Before the surfaces are brought in contact 
with the sutures it is important to disinfect and dry the granulations 
thoroughly. As secondary suturing is applicable only in the treatment 
of such wounds where we have every renson to assume that an aseptic 
condition exists, or can be secured by disinfection, the whole wound 
should be carefully closed and drainage must be dispensed with, in order 
to obtain rapid healing of the entire wound. It has been recently 
suggested by Kabn that in extensive defects of the skin a covering for 
‘the wound can be obtained by sliding of the skin, after undermining it for 
some distance in a direction most suitable. That this procedure is 
applicable only under circumstances when the surgeon is sure of asepsis 
is to be taken for granted, as otherwise it might be followed by gangrene 
and still greater loss of tissue. 


























CHAPTER II. 
Regeneration oF Dirrerent Tissues. 


Ix connection with the subject of healing of wounds it is very 
important for the student to familiarize himself with the vegetative 
capacity of the different tissues of the body in order to estimate with 
some degree of accuracy the part taken by each tissue in the reparative 
processes which take place after an injury or disease. No positive proof 
has yet been furnished that the leucocytes or any other of the cellular 
elements of the blood take any active part in the restoration of lost parts, 
It does not appéur to me reasonable or logical that such an indifferent 
ell as the leucocyte should ever become transformed directly into a 
fixed tissuecell, and it is still more improbable that it should be 
Possessed with such diverse vegetative capacity as to undergo a trans 
tion in one place into a connective-tissue cell, in another into bone, and 
still another into a muscle-fibre. It is much more rational to assume, 
in the repair of an injury and in the regeneration of a part destroyed 
by disease, that the universal law of legitimate succession of celle asserts 
itself, according to which the reparative process is initinted and completed 
by homologous cell proliferation. 

In the following pages experimental and clinical proofs will be 
advanced which will at least tend to establish the truth of this assertion. 




















NON-VASCULAR TISSUE. 

‘The part taken by blood-vessels in regenerative processes is well 
shown in the healing of wounds of non-vascular tissue. Large wounds 
of the cornea and cartilage can only heal after a blood-supply has been 
established through new vessels from the nearest vascular district. 
Rapid vascularization of the non-vascular tissues is always observed 
‘when the wound has become infected. 

Comea.—The normal cores contains no Llood-vessels, but vascular 
spaces, which form a system of channels for the circulation of the plaema- 
fluid. In 1863 Recklinghausen discovered in these spaces migrating 
corpuscles, resembling in size and shape the white blood-corpuscle, which 
he regarded as offeprings of the corneal corpuscles. Later, Colmbeiin 
showed that these wandering cells were leucocytes which had escaped 
from the pericorneal capillary vessels and had found their way into these 
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of the wound the cartilage-cells multiply and the cement-substance is 
dissolved. No new cartilage-cells are produced, and the space is occu- 
pied by connective tissue. Vascularization toward the seat of injury 
from the marginal vessels of the perichondrium takes place in the same 
manner as in the cornes. Reitz traced the formation of connective tissue 
from the cartilage-cells in tracheotomy wounds in rabbits. He observed, 
after the cement-substance had become dissolved, that the cartilage-cells 
‘were transformed into spindle-cells, and later into connective tissue. He 
found the gap between the divided cartilagering filled with such cells a 
few days after the wound had been inflicted, and explains the discrep- 
ancy between the results he obtained and those described by Redfern on 
‘the ground of the close proximity of vascular supply in his ease and the 
remoteness of vessels from the wound studied by Redfern, as the latter 
experimented on articular cartilage. Gussenbauer studied the repair of 
cartilage wounds after incising subcutaneously costal cartilage. In wounds 
twenty-four hours old « triangular gap was found filled with fibrin and 
blood-corpuscles. No change was found at this time in the cartilage- 
cells and cement-substance. ‘The cells of the perichondrium increased in 
volume and changed in form. Gussenbauer was unable to verify the 
observation made by Reitz in wounds of trachea, that cartilageells are 
transformed into connective-tissue cells, and believes that the ammonia 
used by Reitz to provoke croupous pneumonia, by its introduction into 
the bronchial tubes through the tracheal wound, may have modified the 
result. He traces tissue proliferation almost exclusively to the peri 
chondrinm, the cells of which were found in all stages of division and 
development, while only a few of the cartilage-ells presented evidences 
of segmentation. Dérner studied not only the manner of repair of 
imple incised wounds of cartilage, but also produced more complicated 
injuries, and invariably found that the perichondrium took « more active 
part in the process of healing than the cartilagecells. Wounds of fibro- 
and reticulated cartilage hesl in the same manner as wounds of hyaline 
cartilage. The histological changes observed by Redfern, Dérner, and 
Gussenbauer during the repair of wounds of cartilage are descriptive of 
the changes which attend chondritis. 






































‘VASCULAR TISSUE. 

The healing of wounds of vascular tissue is accomplished more 
rapidly than of non-vascolar tissue, as the primary wound-eecretion, 
which is derived mostly from the wounded vessels, forms a temporary 
cementsubstance which glues the parts together,—a condition which 
renders material assistance in maintaining coaptation,—while the direct 
blood-supply to the injured part cannot fail in increasing the vegetative 
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healing takes place rapidly, and that regeneration of epithelial cells 
‘occurs in the peptic glands, where even as early as the third day the 
epithelial cells showed evidences of active proliferation, The new 
epithelial cells spread over the interglandular spaces, while a part of the 
glandular structure fs lost during the process of healing. In traumatic 
defects where the glands have been excised with the mucous membrane 
the epithelial covering of the granulating surface is derived from the 
preformes! epithelial cells of the mucous membrane bordering the wound. 
At a Inter stage new glands are formed by karyomitotic cellular changes 
after the normal type of development of glands in the embryo. Even 
the youngest glands have an outlet, and the structure increases in depth 
by extension of mitotic changes in that direction. Pepsin-secreting cells 
are found only after the glands have attained nearly their normal depth. 
In one instance they were found only partly developed on the fortieth 
day. Connectivectissue proliferation takes no essential part in the 
growth and development of the new glands. Visceral wounds of the 
stomach heal kindly and rapidly. Even gunshot wounds of this organ, 
when made with a small bullet, may heal without surgical interference, 
more especially if at the time the injury has been inflicted the stomach 
is empty and all food is withheld for a few days. A strict diet is 
important in the treatment of wounds or ulcers of te stomach, as Leube 
has obtained excellent results from treatment of chronic ulcers of this 
organ by an exclusive milk diet. Grittini also made the observation that 
the traumatic defects which he produced in the interior of the stomach 
of dogs healed most rapiclly when food was withheld entirely for a few 
days, and Inter on nothing but milk was allowed. From these observa- 
tions and experiments it is evident that the young cells are unfavorably 
affected by the action of the gastric juice. 

Quincke has demonstrated experimentally, which has been « long- 
known and familinr clinical fact, that anemia retards regeneration of the 
gastrointestinal mucous membrane. In two dogs a gastric fistula was 
made, and through ita defect of the mucous lining was made of the same 
size in both animals, One of the animals was in perfect health, and 
healing was completed in eighteen days. The other dog was anemic, 
‘and the healing process was prolonged thirty-one days. In the healing 
of an ulcer of the stomach or any portion of the intestinal canal the 
epithelial cells are first to take an active part in establishing a process 
of repair, the connective-tissue cells entering later upon their part of 
tinsue production. ‘The healing process terminates most satisfactorily 
when only small amount of connective tissue is formed and the 
epithelial covering is completed in a short time, as such a scar represents 
almost to perfection the normal tissue it has replaced. If a large 
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completely in less than three weeks by using Thiersch’s grafts, This 
method of skin-grafting must be a weloome resource to the oculists in the 
operative removal of tuberculous lesions and malignant affections of the 
eyelids, as well as in the treatment of some forms of ectropion. 

‘Transplantation of Mucous Membrane.—In the treatment of traumatic 
or ulcerative defects of accessible mucous membranes, it would seem 
that restoration of the defect by transplantation of grafts of mucous 
‘membrane, if found feasible, would be the ideal treatment. Welfler has 
recently shown that such a method of treatment is not only practicable, 
Dut has resorted to it successfully in the treatment of obstinate strictures 
of the urethra. After excision of the cicatrix at the seat of resection 
he sutured a circular graft of mucous membrane to each end of the 
resected urethra, and had the satisfaction to observe that the graft not 
only retained its vitality, but became adherent and constituted an 
essential part of the new portion of the urethra, Wolfe has also suc- 
ceeiled in transplanting the whole of the tissues of the conjunctiva of 
the rabbit onto that of man in order to fill a defect caused by cicatricial 
coutraction. This method of dealing with large defects of mucous 
surfaces accessible to direct treatment holds out many inducements for 
future imitation, The difficulties in the way of equal uniform success 
in the transplantation of grafts of mucous membrane, as in skin trans 
plantation, are owing to the location of the seat of operation, In the 
former instance it must always be stich as to preclude the possibility of 
securing perfect asepsis on the one hand, and the impossibility of apply- 
ing an efficient protective dressing; at the same time, it is also more 
difficult to obtain the proper material for the grafting. 


























CONNECTIVE TISSUE. 
‘The granulations seen upon a wound or ulcerating surface are 
formed almost exclusively by the transformation of mature connective 
tissue into embryonal tissue, the cellular elements of which they are 
composed being embryonal connective-tissue cells. Thi of 
mature into embryonal celle is accomplished by karyokinesis 
nective tissue is found almost in every part and organ of the body, i 
takes an active part in the repair of ail wounds, and when the more im- 
portant tissues in the wound cannot be approximated for organic union 
to take place its greater vegetative capacity enables it to produce a large 
amount of new material, which later forms a connecting bridge of cica- 
tricial tissne. For instance, in a transverse wound of a muscle, where it 
in often difficult, if not impossible, to keep the divided ends sufficiently 
approximated for the wound to heal by the interposition of new muscle- 
cells, the gap is spanned by a bend of connective tissue, which, if not 
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length, places the tissues in the most favorable conditions for speedy 
definitive closure by an intra-vascular cicatrix. When the vessel is ex- 
Posed catgut should be used, but in the subcutaneous ligation of veins 
silk is preferable. Since the introduction of antiseptic surgery and the 
aseptic lignture, secondary hemorrhage lias become an exceedingly rare 
accident, and, when it does occur, it is in wounds where the antiseptic 
measures lave failed. A vessel in an aseptic wound, tied with an aseptic 
ligature, becomes in a few hours the seat of a regenerative process which 
effectually guanls against the possibility of hemorrhage, even if the 
mechanical obstruction caused by the ligature should be removed after « 
few days, The aseptic ligature, applied under strict antiseptic precau- 
tions, ins been advantageous in other directions. ‘The older surgeons 
always expected, after ligating an artery in its continuity, that the 
thrombus would extend on the proximal side to the nearest collateral 
branch, and on this account they were always anxious to secure a space 
of an inch or more between the ligature and the nearest large collateral 
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branch, in order to prevent secondary hemorrhage. The aseptic ligature 
is never followed by stich extensive thrombosis, and the intra-vascular 
cicatrix is often exceedingly narrow,—in fact, almost linear. ‘The limited 
thrombosis and the prompt formation of an intra-vascular cieatrix place 
the surgeon now in a position that he can ligate a large artery, close toa 
collateral branch or near a point of bi 
of incurring secondary hwinorrhage. In the liga 
ligature ins dispersed all fear of suppurat 

pyemin,—complications which were formerly so much feared, even after 
insignificant operations on veins. In the repair of wounds union between 
the divided ends of blood-vessels is probably never effected. ‘The vessel- 
ends are temporarily closed either by tying with a ligature or by the 
formation of a thrombus, the former being the ease when vessels of some 
size have been divided, the latter being accomplished usually spontane- 
onsly in vessels which give rise to parenchymatous hemorrhage. In 
either instance the ends of the vessel are, Inter, permanently sesled by the 
formation of a cicatrix by proliferation of fixed tissuecells, the endo- 
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regeneration, as their proliferation capacity has been destroyed by the 
‘trauma as well as the sudden diminution of the vascular supply. Osteo- 
porosis at the seat of regeneration is always present, and results from 
the action of another kind of cells discovered by Killiker,—the osteo- 
Klaste, Robin descrited them as myeloplaques. They are found in 
Howship’s lacune where resorption takes place, 

The osteoklasts appear to be nothing else but myeloid cells which 
have lost their hone-producing function ; they are in reality hyperplastic 
osteoblasts. Absorption of bone takes place because these cells do not 
produce bone. There is no reason to believe that these cella are altered 
bonecells, as no intermediate forms have been found. Ziegler does not 
‘assign much influence to these cells in the resorption of bone. Wegner 
hhas shown that in pathological processes in bone where resorption takes 
place they are arranged along the sides of blood-vessels, and on this 









account he believed they were derived from the vessel-wall.  Klebs is of 
the opinion that the osteoklasts may secrete a chemical substance which 
decalcifies the bone. Resorption of superfluous callus is accomplished 


undoubtedly by the action of osteoklasts, an exceedingly useful function, 
‘as by it form and strength of the broken bone are restored. 

According to Meyer the architectural structure of the spongiosa, 
after the healing of a fracture, adapts itself to the new conditions, 60 
that the new traction and pressure-<curves are arranged in such a manner 
as will resist the greatest degree of force. This capacity of adaptation 
is present to a very high degree in bone. 

‘Abnormal and Defective Callus.—Callus may be formed in excess of 
local requirements after a fracture, and yet no union take place. ‘The 
osteoblasts respond promptly to the stimulus created by the trauma, 
karyokinetic changes occur early, new cells are formed with great 
rapidity, and a large mass of new material is deposited at the seat of 
fracture, but bony consolidation does not occur because the new tissue 
does not undergo ossification. The normal development of cells is 
arrested at an early stage, and the chemical process upon which ossifica- 
tion depends are delayed or fail to appear altogether. Prompt bony 
union does not only imply that the osteoblasts at the seat of fracture 
shonld undergo karyokinetic changes and multiply, but that the new 
tissue must be placed under the influence of favorable chemical conditions 
‘which will enable it to be transformed into bone. 

‘A few years ago B. von Langenbeck reported 2 cases of fracture of 
the femur, where he resorted to amputation of the thigh under the belief 
that the uxariant callus, which formed in each case at the seat of 
fracture, was & sarcoma, Microscopical: examination in both instances 
showed that the swelling was composed of cells which are found in callus 
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splenic tissue, and doubtless possesses the same physiological functions. 
As the immediate result of such proliferation an altered condition of the 
vessels must be accepted, as the blood-vessels of the omentum and peri- 
toneum correspond with the fundus of the stomach. Mayer claimed 
regenerative capacity for the pulp of the spleen, but he may have been 
deceived by the presence of lymphatic glands of the color of the spleen 
at the seat of extirpation. Picard and Malassez, Bizzozero and Salvioli, 
and finally Tizzoni and Fileti showed that after splenectomy a diminu- 
tion of the blood-corpuscles is observed first, but as the new spleen-tissue 
is produced their number again increases. Baier and Bacialli have 
shown, by their experimental investigations, that new lymphatic tissue 
rapidly produced after partial as well as after complete removal of a 
lymphatic gland. In the regeneration of this tissue the adjacent ndipose 
tissue appeared to take an active part. According to Baier, the adipose 
tissue is first infiltrated with leucocytes, while Bacialli saw new endo 
thelial cells and lymph-spaces develop from the connectivectissue cells, 
after having seen mitotic figures in the nuclei. After complete extirpa- 
tion of a lymphatic gland, reproduction of lymphoid structure in all 
probability does not take pluce from any other but lymphatic tissue, and 
the new gland-tissue is the product of tissue proliferation from the cut 
ends of lymphatic vessels. 




















CENTRAL NERVOUS SYSTEM. 

‘The central nervous system is built up partly from the mesoblast, 
and partly from the epiblast. The stellate and spider-shaped cells are 
derived from the mesoblast, while the neuroglia and the nervecells 
proper spring from the neuroblast, a part of the epiblast, which, in the 
embryo, is located nearest the middle axis. The neuroglia represent 
channels of nutrition, which are formed only ata time when the neuro- 
Diastic tissues have reached the height of their development. The 
mesoblastic portion of the brain and spinal cord does not increase dur- 
ing the healing of « wound of these parts. In pathological conditions, 
however, as in eases of multiple sclerosis, the stellate and spider-shaped 
elements proliferate so actively that the nerve-cells are completely dis- 
placed by the new product. Many authors have expressed their doubts 
‘as to the possibility of regeneration of brain-tissue after injury or dis 
ease, while others have gone to the opposite extreme, and claim that 
complete repair can take place in cases of extensive defects. Voit claims 
that in pigeons he as observed complete restoration of both structure 
and function after extirpation of the entire cerebram. While large de- 
fects are not repaired, the regenerative capacity of the nervous elements 
eannot be doubted, and such doubt would come in conflict with a 
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cannot be readily done on account of previous retraction, both ends are 
carefully stretched and sufficient elongation secured so ns to prevent any 
tension upon the sutures. A great deal enn be done to prevent tension, 
by placing the limb in such a position as will relax the nerve; for in 
stance, flexion of the hand and forearm in suturing the ulnar, median, or 
musculospiral, and flexion of the leg and extension of thigh after re- 
uniting the sciatic. ‘The position of the limb most favorable for the 
union of a sutured nerve is best secured by a plaster-of-Paris dressing, 
‘which is allowed to remain not only till the external wound is healed, but 
until the nerve has firmly united. When a nerve has suffered at the seat 
of injury a considerable loss of substance, it is often found impossible to 
bring their ends in contact by nerve-stretching and position of limb, and in 
such cases restoration of continuity becomes an exceedingly diflleult task. 

Létiévant suggested that the defect in such cases should be cor- 
rected by a neuroplastic operation. He proposed that a flap should be 
taken from each end sufficiently long that, when turned toward each 
other, they could be sutured at the middle of the defect, thus making a 
connecting bridge of nerve-tissue between the separated nerves. As 
could be expected, in a case where he performed this operation the result 
‘was negative, Ina case operated on by Tillmanns after this method, 
partial restoration of function was established three and a half months 
after the operation, The success in this case was probably not the result 
of conduction of nerve force along the fibres of the flaps, but the pro- 
duction of new fibres across the gep, perhaps through the tissues com- 
posing the temporary bridge. From his experiments on animals, Gluck 
‘came to the conclusion that nerve defects could be corrected by trans: 
plantation of nerves; that is, inserting @ piece of nerve from an animal, 
corresponding in size to the nerve to be reunited, between the nerve ends, 
and uniting it with them with sutures. He reports a number of success- 
fal experiments on chickens, filling the gap with «nerve taken from 
rabbits. Philipeaux and Vulpian, from their own researches, came to 
‘the conclusion that a transplanted nerve always degenerates and dis- 
appears, and that restoration of structure and function only takes place 
by regeneration from the nerve-ends. , It is probable that the methods 
of nerve restoration devised by Létiévant and Gluck are useful in reunit- 
ing separated nerve-ends in the same manner as the suture @ distance of 
catgut suggested by Assaky. The interposition of an aseptic, absorbable 
substance like catgut or nerve-tissue serves as a temporary scaffolding 
for the products of tissue proliferation from the nerve-ends, which at the 
same time determines the direction for the new material, providing the 
shortest route to meet the same material from the other side. When 


catgut is employed, two or three sutures are used, s0 that the combined 
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ance of circulation within them constitutes a part of the picture of i 
flammation, but it is in the espillaries that the most serious disturbances 
occur; it is here where the noze are brought in closest contact with the 
para-vascular tissues, and it is here where the infammatory exudation 
and transudation take place. The capillaries are minute vessels, or rather 
channels, which connect the arteries and veins, the walls of which are 
‘composed of a thin, elastic, endothelial membrane ; that gle layer 
of nucleated cells held together by an amorphous cement-substance. In 
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silverstained specimens the cement-substance appears as dark lin 
which outline the boundaries of the cells. 

The shape of the cells is more or less elongated, with pointed ex- 
and their outline smooth or sinuous. The nuclei of these cells 
are oval, situated either about the middle of the cell or near one ex- 
tremity. ‘The nucleus contains within a well-lefined membrane a net-work 
of chromatin threads, but no nucleolus. When the capillaries undergo 
alteration and distention, ns in inflammation, the cement-substance yields 
in many places; in consequence of this minute openings appear, called 
by Amold stigmata, which become gradually enlarged into stomata, 
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‘advisable not to apply to it the term hematoblasts, but to designate it 
from the remaining two morphological elements of the blood numerically 
by calling it the third corpuscle. Under higher power the third 
corpuscle can be readily recognized in the bloodstream of capillary 
vessels in the mesentery or web of @ frog. In blood withdrawn from a 
‘vessel it is destroyed as soon as coagulation sets in; hence it disappears 
almost immediately after it leaves the blood-vessel. In order to study it 
outside of the body, means must be employed to prevent coagulation, 
which can be done by mixing the blood with the following solution, 
recommended by Hayem :— 





Distied water, - + 200.00 euble centimetres, 
Bodicehloride, 5 2 ff 1.00 gramme. 
Sodicsulphate, 5 5} 5} 8.00 grammes, 
Mercury blebloride, | + 0.80 gramme. 


From aneedie-puncture the blood is allowed to mix with the solu- 
tion in the proportion of about 1 to 20 up to I to 100, In thie mixture 
the third corpuscle will retain its shape and size for twelve to twenty- 
four hours. ‘The third corpuscle is a fibrin-producing structure, and, as 
such, it takes an active part in the formation and growth of intra-vascular 
dlood-lots. The white mural thrombus, produced intra vitam, is com- 
posed almost exclusively of this element of the blood. If,from a trauma 
or disease the endothelial lining of a blood-vessel is injured and the 
smooth surface becomes uneven, the third corpuscles, floating in the 
peripheral portion of the axial current, come in contact with projecting 
Points, and are arrested and become attached to the vessel-wall, layer 
‘after layer is added, and in this manner the mural thrombus is formed. 
On the surface of recent wounds they appear in large numbers, lose thei 
fibrin ferment, and give rise to the formation of fibrin, which acts both 
as a hemostatic and temporary cement-substance. In inflammation the 
corpusele escapes through the capillary wall in the sxme manner as 
the red corpuscles, but, on account of its smaller size, its peripheral loca- 
tion in the bloodstream, and its greater abundance, it is numerically 
more abundant in the inflammatory exudation. ‘The fibrin in inflamed 
tissues is undoubtedly derived largely from this source. 

4. Fixed Tiseue-celle.—The fixed tissuecells belave differently in 
the inflamed part, according to the intensity and nature of the primary 
microbie cause. The microbes, or their ptomaines, may possess such 
intense local toxic properties ns to destroy their vitality directly when 
the inflammation results in necrosis, as is the case in the centre of an 
ordinary furuncle, and on a larger scale in cases of progressive phleg- 
monous inflammation. The fixed tissuecells may be destroyed by 
starvation, by the primary inflammatory exudation being 60 abundant as 













































































prodact, or are liberated as an podins be. 
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ytes is effected by fine projections, which are thrown out on their sax 
fice,and which insinuate themselves into the small crevices of the rough 
ened inzima. Mer implantation cannot take place as long as the capi: 
ary scream retains i:s normal velocity ; hence, slowing of the periphent 
‘curren: is the frst and most important cause. ‘The slower the peripben! 
stream. the more reaiiiy does mural implantation occur, and the greater 
the tendency to aggregation of leecocstes along and near the capillary 
wall The rapid transadation of the plasma of the blood through the 
defective capiLary is undoubtedly another cause of impediment of prog. 
ess and final adhesion of leucocytes to the inner surface of the capil 

lary vessel Finally. mural fixation of leoco- 

ertes is effected by the changed condition of 

‘the protoplasm of the leacocytes and the inner 


| surface of the capillary wall by the action of 
the essential cause which produced the infam- 
{ mation. 

3 It has been shown that emigration of 
leacocytes is most sctive where the capillary 
cirenlation bas become impeded, but not ar 

| rested. and that the process is arrested with the 


‘occurrence of complete stasis; hence, it ap 
pears that the intravascular pressure is ove 
of the factors in this process. Hering and 
‘Schkisrewsky maintained that the leucocytes 

Bare entirely passive structures in their passage 

vurouzh the capillary wall, that they are forced 

throagh defects im the wall exclusively by the 
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GedtaeOeTaralisy intra-vascuar pressure. That emigration is not 
Ps eae iar hake — 


such a simple process is evident.as there woald 
Dein such case a larger representation of colored 
= corpnscles in the inflammatory exudation. The 
Dlood-pressure assists in the extrusion of leaco- 
eytes that have penetrated the capillary wall, but. without changes in 
their form. woull not be alequate to force them through the minute 
openings oF the ~oftened cement-sulstance. 

4. Leacorytes, in order tu pass through an inflamed capillary wall, 
must possess ameboid movements: hence, only living leucocytes are 
eayable of migration. 

‘After the leucocyte bas become implanted upon the inner surface 
of the capillary wall it penetrates the softened cement-sabstance by 
Ubrowing out projections. or one of these projections insinuates itself 
into one of the minute forainina, and ss the intra-mural portion increases 
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(d) Heat.—Increase of temperature of the inflamed part is the result 
of increased afflux of blood and the accompanying augmentation of 
physiological processes. Cohinheim showed experimentally that inflam. 
mation, without an increased blood-supply, does not give rise to an 
increase of temperature. John Hunter was already aware that the 
temperature at the sent of inflammation is never in excess of the tem- 
erature of the blood. Heat is both a subjective and objective symptom. 
In acute infammation of the skin, or a mucous membrane, the patient 
often complains of a distressing burning or scalding sensation, which is 
often effectually relieved by cold applications. ‘The surface thermometer 
is sometimes an important instrument in setting a differential disgnosi 
between a deep-seated chronic inflammation and s malignant tumor. 
Diminution of temperature may indicate cither a favorable change or 
complete arrest of circulation in the inflamed part, in the first instance 
showing that resolution is in progress, in the latter commencing the 
speedy occurrence of gangrene. 

(e) Disturbance of Function.—As inflammation, wherever it occurs, 
consists essentially of increased nutritive changes in the tissues, result- 
ing in consequence of a more abundant blood-supply and an exaggerated 
vegetative capacity of the cells, it may lead to at least a temporary in- 
crease of function. This is always the case in inflammation of mucous 
membranes, where, as one of the prominent clinical features, we observe 
fan increased secretion of mucus usually preceded and accompanied by 
‘a more or less profuse transudation. Parenchymatous inflammation in 
glands usually produces sudden diminution and often complete suppres- 
m of secretion. Acute suppurative osteomyelitis is attended by almost 
complete suspension of all the functions of the affected limb. Myositis 
arrests the contractility of the muscles affected. The pain caused by 
‘an infammation may interfere with the functions of adjacent organs, as 
may be seen in the fixed chest-wall in cases of acute pleuritis, and in fixa- 
tion of the abdominal walls, with diminished or suspended respiratory 
movements of the diaphragm, in cases of peritonitis. ‘The accumulation 
of inflammatory products may prove » serious obstacle to important 
functions, and often constitutes a direct cause of death, as in cases of 
intra-cranial inflammation, where death is more frequently caused by com- 
pression of the brain than destruction of the contents of the cranial cavit 
and the accumulation of serum or pus in the pleural cavity or pericardium, 
where a fatal termination can often be traced to mechanical causes from 
the presence of a copious effusion. Diminution of function often affords 
the earliest indication of the existence of a deep-seated chronic inflam- 
mation, as is evident from the slight limp which ushers in a coxitis or 
the imperfect flexion and extension in chronic inflammation of joints 
other than the bipjoint, 





















































CHAPTER IV. 
Inrtanaation (continued). 


MODIFICATION OF INFLAMMATION BY THE ANATOMICAL STRUCTURE 
AND LOCATION OF THE INFLAMED TISSUE. 


‘Tux clinical course and pathological conditions of inflammatory 
Processes are materially modified not only by the primary cause, but 
also by the anatomical structure and location of the inflamed tissues. 
Inflammation of serous or mucous surfaces has a tendency to spread in 
jperficial, and the exuda- 
lation are poured out in the direction offering the lenst 

upon the free surface. In tissues that are dense and 
unyielding the swelling, for physical reasons, is limited, and the inflam- 
matory products give rise to tension, which may arrest the circulation 
completely and cause necrosis, as is the case in acute suppurative osteo- 
myelitis. When the ares of inflammation is supplied with an abundance 
of connective tissue the swelling often attains enormous dimensions in 
‘a short time, as may be seen in every case of phlegmonous inflammation 
of the deep-seated connective tissue of the extremities, neck, chest, and 
abdomen. Acute inflammation of organs that are exceedingly vascular 
gives rise to an early and abundant exudation, as can be demonstrated in 
every case of croupous pneumonia and acute nephritis. Infammation 
of non-vascular tissue is accompanied by the formation of new blood 
vessels, which grow in the direction of the seat of inflammation from the 
nearest vascular district. Some tissues are more disposed to inflamme- 
tion than others; thus, the connective tissue is more frequently the seat 
of acute inflammation than muscles, and the medullary tissue than the 
done-substance proper, and most causes which give rise to chronic 
inflammation are known to select certain organs and tissues in preference 
to others. 




















PARENCHYMATOUS INFLAMMATION. 

In the study of the cardinal symptoms of inflammation special 
attention was given to the part taken in the inflammatory process by the 
capillary vessels and the blood-corpnscles. Alteration of the capillary 
wall was alluded to as the most important pathological condition, as 
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mucous surface, become attached to and penetrate the parenchyma cells, 
multiply in their interior, and, later, reach the connective tissue and 
Dlood-vessels, or, what is more common, the microbes reach the paren: 
chyma through the circulation. In both instances the capillary vessels 
and the connective tissues between them and the parenchyma cells take 
an active part in the inflammatory process. The microbes may be 
Present in such great number or may possess such intensely virulent 
Properties as to destroy the parenchyma cells, as is the ease in diphtheritic 
infammation of mucous membranes. When less intense in their action 
‘the parenchyma cells proliferate, and the embryonal cells, being less re- 
sistant, succumb later, as when suppuration occurs in the parenchyma 
‘of an organ, or they remain indefinitely in their embryonal state, as can 
be readily verified by examining the different forms of chronic inflam- 
matory swellings,—the so-called granulomata. 











INTERSTITIAL INFLAMMATION. 

In this form of inflammation the connective tissue is the seat of cell 
emigration and tissue proliferntion. Many of the microbes select the 
connective-tissue spaces; they locate and multiply here, and the inflam- 
matory product is composed almost exclusively of emigration corpuscles 
and embryonal connective-tissue cells, Tubercle and gummata present 
such a histological structure. Phlegmonous inflammation represents the 
acute form of connective-tissue infammation. If the connective tissue 
‘of an organ become the sent of an inflammatory hyperplasia the paren- 
chyma suffers, either in consequence of pressure or, later, from cicatricial 
contraction and the inevitable diminution of blood-supply incident to 
this condition. Parenchymatous inflammation of an organ is preceded 
or followed by interstitial inflammation, and s primarily interstitial in- 
flammation sooner or Inter involves the surrounding tissue by direct 
extension of the inflammatory process, or indirectly the mechanical 
causes; hence, as a rule, it is anatomically and even etiologically not 
always possible to differentiate between these two forms of inflammation, 
nor is such distinction of much practical importance. 





























HAMORRHAGIC INFLAMMATION. 

A few colored corpuscles escape through the capillary wall in almost 
every case of acute inflammation, but their presence in the exudation 
can only be determined by the use of the microscope. When they are 
present in sufficient number to impart t6 the exudation a bloody tinge, 
we speak of a hemorrhagic exudation or transudation, A hemorrhagic 
transudation into the pleural, pericardial, or peritoneal cnvity usually 
indicates the existence of « tubercular or malignant disease of the 
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tion ; hence, not only the occurrence of transudation, but accumulation 
of the liquid effased. The presence of blood in the transudation is 
usually an indication of the presence of tuberculosis, carcinoma, or 
sarcoma. 





INFLAMMATION OF MUCOUS MEMBRANES. 

Inflammation of a mucous membrane represents another variety of 
nrface infammation which is greatly modified by the anatomical 
character of the tissue the seat of the inflammatory process. We have 
seen that inflammation of serous membranes presents as its most charnc- 
teristic pathological feature a plastic exudation on its surface, composed 
of the exuded blood-corpuscles and the products of their disintegration, 
which are firmly attached to the endothelial lining, which in part has 
been destroyed and detached by desquamation, while the cells which 
have retained their vitality proliferate new tissue, which mingles with 
and ultimately removes the exndation. The epithelial cells which line 
mucous membranes when ina state of inflammation are stimulated to 
increased activity. and consequently secrete an increased quantity of 
mucus, which is the characteristic pathological and clinical feature of 




















1. CATARRIAL INFLAMMATION. 

Inflammation of & mucous membrane is called catarrhal as long as 
the product consists of nn incrensed seeretion of mucus. If a part of 
the mucous lining is destroyed and the discharge becomes a mixture of 
pus and mucus, it is no longer proper to call it « eatarrhal inflammation, 
as the pus-microbes have wrought changes that bring the process within 
the legitimate sphere of suppurative inflammation. Catarrhal inflamma- 
tion produces a thickening of the mucous membrane by infiltration of 
the submucous tissue, which, if copious, may subsequently give rise to 
cicatricial contraction, and, if the inflammation is located in a tubular 
organ, to the formation of strictures. According to Virchow, a catarrhal 
inflammation may lend to the formation of superficial ulcers,—the s0- 
called eatarrhal ulcers. 




















1, SUPPURATIVE INFLAMMATION. 

In this form of inflammation of a mucous membrane, the leucocytes 
which are extruded upon its surface, as well as the embryonal cells, are 
destroyed by the pus-microbes and are converted into pus-corpuscles, 














which, when mixed with the mucus secreted by the cells which have 
retained their physiological function, form the muco-purulent discharge. 
Most of the ulcers which form upon mucous surfaces result from circum- 


scribed necrosis or suppurative inflammation. A catarrhal inflammation 
very frequently precedes the suppurative form, and a circumscribed sup- 
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Jar superficial change takes place in croupous inflammation. Weigert 
states that unless the epithelial surface of a mucous membrane be 
broken the inflammatory exudation from it will not coagulate, As 
croupous inflammation of a mucous membrane is probably always pro- 
duced by direct infection, it is probable that the micro-organisms destroy 
some of the epituel ‘and as the inflammatory process penetrates 
deeper into the tissue, the exudation and transudation coming in contact 
with dead tissue on the surface, fibrin is deposited, and, becoming entan- 
gled with the cellular débris, it becomes adherent to the partially-abraded 
and uneven surface. ‘The fibrin is arranged in layers in the form of a 
coarse net-work, in the meshes of which is a finer reticulum of the same, 
with leucocytes and embryonal cells thrown off from the surface. Some 
mewbranes contain numerous leucocytes, while in others they are de- 
stroyed in the process of coxgulation, Separation of a false membrane 
takes place either by the mucus secreted by intact cells underneath it, or 
if the mucous lining has been completely destroyed by suppuration and 
granulation. It has been claimed that, pathologically, a croupous mem- 
Urane differs from a diphtlcritie exudation in that, in the former, the 
Vining of the mucous membrane is found intact after stripping it off, 

8 dipbtheritic intlammation there is always found loss of sur- 
Eere substance after removing the membrane. Upon this more apparent 
than real anatomical difference the discussion on the non-identity of 
1d diphtheritic inflammation rests. As superficial coagula- 
9 present in all eases of croupous inflammation, and if this 
process is etiologically different from diphtheritie inflammation, the 
pathological conditions are different only in degree and not in kind, 
False membranes, wherever they may form upon a mucous or serous sur- 
face, serve as nutrient media for micro-organisms, and the underlying 
aurface is subjected to the risks of recurring infection from them as long 
as they remain, 




































INFLAMMATION OF NON-VASCULAR TISSUE. 

‘The importance of blood-vessels in inflammation can be best shown 
by a study of the pathological conditions in inflammation of non-vascular 
tissue. The part taken by the blood-vessels and the fixed tissue-cells in 
‘the inflammatory process can be most satisfactorily demonstrated in 
non-vascular organs. 

Cornes.—Colinheim first demonstrated emigration of the colorless 
blood-corpuscles in artificially-produced keratitis. He cauterized the 
and then observed cell infiltration from ite margins at 
‘8 point corresponding to the nearest vascular supply. For the purpose 
of showing that the cells were not products of the fixed tissueells he 
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system of lymph-channels or vascular spaces which are in intimate 
relationship with the sclerotic vessels at the border of the cornea. The 
plasma or lymph-channel in the cornea are loosely filled with a liquid 
albuminoid substance, in which can be seen, even in a normal condition, 
occasionally » lymph-corpuscle. In artificial keratitis these channels 
are first packed with leucocytes, which escape from the congested 
capillaries at the limbus cornew, enter them directly, and wander toward 
the seat of irritation far in advance of the new blood-vessels. Infiltra- 
tion of the cornen with leucocytes gives rise to cloudiness. At first 
Cohnteim claimed that infiltration of the cornen always occurred from 
the periphery, but in some of the Inter experiments on the cornew of 
spring frogs he noticed cell accumulation around the central eschar made 
with @ sharp peucil of nitrate of silver, and, as he was absolutely opposed 
to the iden that the corneal corpuscles could take any active part in the 
process, le came to the foreed conclusion that the cellular elements of 
the conjunctival fluid were increased, and that these had wandered into 
the cornea through the lesion at the centre. Stricker bas observed 
karyomitotic changes in the corneal corpuscles surrounding» central 
eochar as early as three hours after cauterization, and after twenty-four 
to forty-eight hours cell proliferation was seen to be present all around 
the inflamed ares 

From what different authors have written on the subject of ar 
keratitis, which, of course, must be accepted as a fair representative of 
the clinical forms of this disease, it becomes apparent that the first 
‘evidence of inflammation is an increased amount of fluid in the vascular 
spaces, causing distention and, consequently, swelling of the cornes. As 
the plasma canals become distended the cells lining them are in part de- 
stroyed, and the fluid escapes between two laminge and forces them partly 
asunder. (Fig. 41,C,C.) At this time the endothelial cells and corneal 
corpuscles undergo tissue proliferation, and the new cells form part of 
the inflammatory product. With the breaking down of the vascular 
spaces resulting in lymph stasis, accumulation of Iympl-corpuscles also 
takes place, by which another cellular element is adiled to the inflamma. 
tory product. The plasma channels and artificilly-formed spaces 
between laminge are now blocked with leucocytes, Iymph-corpuscles, and 
embryonal cells. If the irritation is prolonged for a suficient length of 
time, vascularization of the inflamed cornea will take place in the course 
of one or two weeks by the formation of new vessels from preexisting 
sclerotic vessels at the corneal border. The-new blood-vessels grow in 
the direction of the seat of irritation, occupying a triangular field, with 
the apex directed toward the centre, the base corresponding to the limbus 
comes. The vascular portion of such a cornea is called a pannus. In 
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appear, leaving a transparent cornea if the defect has been within the 
limits of the regenerative capacity of the tissues; in case the loss of 
substance has been too great for complete restoration of structure and 
fanction, healing is accomplished by the formation of ordinary cicatricial 
tissue, which results in the formation of a scar—a permanent opacity of 
the cornea, In keratitis without suppuration, or attended by a limited 
ulceration, the cloudiness of the coruea resulting from cell infiltration 
and the presence of embryonal cells in moderate abundance, transparency 
is restored with the removal of the wandering cells by granular degenera- 
tion and absorption, or their return into the circulation, and the repair 
of the lesion by the transformation of the embryonal cells into mature, 
perfect, corneal tis 

Cartilage.—Cartilage is a structure not only devoid of blood-vessels, 
but also of any kind of vascular spaces for plasma circulation. Nutrition 
must here take place by inter- and intra-cellular mn of plasma, In 
its structure it resembles the cornea. On account of the absence of any 
Girect or indirect connection of cartilage tissue with the vessels of the 
perichondrium all regenerative processes are slow and imperfect, and the 
inflammatory lesions, which only occasionally are found here as a primary 
affection, are noted for their chronicity. Artificial chondritis was studied 
by Goodsir and Redfern. Certain parenchymatous changes were noted at 
different times after cauterization of articular cartilage. They consist 
‘essentially in the enlargement of the cartilage-ells, with increase of the 
nuclei, or of peculiar corpuscles contained in them, or with fatty degen- 
eration of their contents and fading or similar degeneration of their 
nuclei. The hyaline intercellular substance at the same time splits up, 
and softens into a gelatinous and finely molecular and dotted substance. 
‘When molecular disintegration or ulceration of cartilage takes place, the 
enlarged cartilage-cells on the surface are liberated, and the cement-sub- 
stance disappears in a similar manner after having undergone liquefaction. 
Kiise stated that he had recognized, in articular cartilage under the influ- 
ence of irritants, certain fibrous transformations, and believed that he 
hind seen, in one case, changes taking place within the cartilageells. If 
articular cartilage be examined in the neighborhood of an ulcerated spot, 
‘a complete separation of the fibres, the existence of which in its lami- 
nated structure was demonstrated by Thin, by a special method of 
silver-staining, and its reversion to ordinary white fibrous tissue can be 
readily made out. 

‘Weber describes new vesscls as extending not only over the surface 
of the ulcerating cartilage, but afterward penetrating its substance. In 
long-standing ulceration of cartilage a well-marked pannous condition is 
usually found present, which as resulted from the development of new 
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destruction he saw leucocytes loaded with cocci, the latter showing 
various stages of dissolution. ‘The connectivetissue cells were also 
engaged in the removal of disintegrated leucocytes. In fatal eases of 
erysipelas the streptococei multiplied with such great rapidity that the 
phagocytes were unable to cope successfully with the disease. Ribbert 
experimented with the spores of aspergillus and mucor, and the results 
‘were such that he claimed that spores in the interior of leucocytes, the 
connective tissue of the liver, and the giant cells which develop in the 

fer and in the lungs are destroyed, but that their destruction is not 
owing 80 much to phagocytic action of the cells as to the exclusion from 
them of nourishment for the spores, particularly of oxygen, Laer 
injected into the lungs through the trachea cultures of the staphylo- 
cocens in rabbits, with the result of causing a cntarrhal inflammation, 
‘The cocci were removed by leucocytes and the embryonal epithelin of 
the alveoli. During the first week these cells contained many cocci, but 
during the second week they disappeared in the cells, and the animals 
recovered. 

‘Metschnikoff’s doctrine of phagocytosis has met with violent oppo- 
sition by a number of eminent pathologists, and foremost among them 
we find Baumgarten, In a number of publications, this author has 
taken a positive and firm stand against the claim that cells have the 
power to digest or destroy the microbes which inhabit their protoplasm. 
Holmfeld, Bitter, Prudden, and Nuttal have also arrayed themselves 
against Metschnikoff, With some modifications Klebs in a believer in 
phagocytosis. In a very interesting paper on this subject, Osler gives 
the result of his own observ action of the cells 
lining the bronchial He shows very 

y how minute foreign particles are eliminated by means of 
the phagocytic action of the cells. In connection with the subject of 
inflammation, the doctrine of phagocytosis should be employe ina wider 
sense than was assigned to it by Metsehnikoff. In the first place, the 
accumulation of leucocytes at the seat of inflammation mast he consid. 
ered in the light of a mechanical barrier,an attempt to protect the tis. 
‘sues ngninst infection. Unfortunately. in acate inflammation. thie wall 
is usually more apparent than real. a8 the microbes become diffused 
through the plasma-stream, and are transported by the lencvrytee thetn- 
selves; hence the progressive natare of the process, The comnestire- 
tinsue proliferation proves more successfal than emigraticm in limiting 
the dissemination of micro-organisms in the tisanes. an the new rxiis. an 
long as they remain attached to the matrix which prrslarss them. remain 
stationary, and mechanically block the avenues thronzh which diserm 
ination takes place. It is the impermeable wall of grannlatim timeas 
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either spherical or somewhat ‘elongated in shape. In some cases the 
outer portion of the inflammatory product, being sufficiently remote 
from the infected area, is converted into a firm connective-tissue capsule, 
which limits the extension of infection, while in its interior, from the 
Presence of the specific micro-organiems, but probably more on account 
of inadequate blood-supply the tissues undergo rapid retrograde 
degenerative changes. 2 

Secondary infection in a granuloma, either through the circulation, 
or, what is more common, from without, through some minute iufection- 
atrium, is 9 not uncommon occurrence. Secondary infection almost 
always means localization of pus-microbes in the granulati ue and 
breaking down of the latter into pus-corpuscles. ‘The serious conse- 
quences which follow suppurative inflammation of a gumma developing 
after incision made upon a wrong diagnosis is well known. Infection of 
a large tubercular depot with pus-microbes after incision without proper 
antiseptic precautions, or after spontaneots evacuation, is followed by 
destruction of the remaining granulations, profuse suppnration, and not 
infrequently by death from sepsis. Actinomycosis gives rise to a large 
granuloma without any tendency to suppuration until infection takes 
place with pusmicrobes, when the granulation melt away rapidly, 
leaving » deep ulcer with ragged, undermined margins, and a speedy 
extension of the combined infective processes following in its course the 
connective tissue, 

‘The secondary infection, however, may prove beneficial and become 
the means of complete elimination of the products and micro-organisms 
of the primary infection. In this way a localized tubercular lesion is 
sometimes cured spontaneously by suppuration. A suppurative inflam- 
mation of a tuberculous gland of the neck is often followed by complete 
removal of the bacillicontaining tissues and a permanent cure. All 
chronic inflammatory processes are attended by recurring attacks of 
acute exacerbations. If during these attacks in the periphery of the 
chronically-inflamed area s more active cell proliferation is initiated, the 
coniitions for a more successful phagocytosis are improved and the 
acute attack has proved a curative measure. 

The surgeon often resorts to measures which result in the transfor. 
mation of chronic into an acute inflammation, in imitation of nature's 
efforts in the same direction. In illustration of this, I will only mention 
ignipnneture. The fenestration of & chronic inflammatory swelling 
under strict antiseptic precautions has proved a valuable therapeutic 
mensure by securing drainage, but more especially because around excl 
tubular eschar mavle with the needle-point of a Paquelin cautery a zone 
of active tissue proliferation is created, and the new tissue, by under- 
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gistic substances which they produce in the inflamed tissues affected ; 
also exert an important influence in modifying the febrile disturbance. 
Suppuration caused by the micrococcus pyogenes tenuis is not attended 
by 0 high a temperature as when produced by the staphylococcus or 
streptococcus. The rise in temperature which accompanies inflammation 
js due either to the introduction into the circulation of fibrin ferment 
resulting from the destruction of leucocytes or the production of pto- 
maines by the epeciffe action of microbes on the tissues, which act ns 
phlogistic substances when introduced into the general circulation —a 
fact which has been abundantly demonstrated by clinical observation 
and experimental research, As soon as the causes which have produced 
the rise in temperature in inflammation have been rendered inert by pliago- 
cytosis, or have been eliminated with the removal of the inflammatory 
product, the fever subsides. ‘The general disturbances, such as headache, 
‘vomiting, loss of appetite, thirst, and the ever-present feeling of lassitnde 
which attends acute inflammation of all kinds, are caused by the fever 
and the presence of toxic substances in the blood. ‘The eymptoms of 
inflammation, which have been described at length, must be sti 
rately and conjointly in each form of inflammation, and their individual 
and mutual significance carefully estimated. A local rise in temperature 
is of more diagnostic value in ascertaining the existence of inflammation 
than fever, as the latter can be caused by the absorption of fibrin ferment 
from any causes which destroy the colorless blood-corpuscles and the 
absorption of the products of tissue disintegration in malignant tumors ; 
‘while « permanent increase of the temperature at the seat of the disease 
denotes almost infallibly the existence of inflammation. In reference to 
the extension of the inflammatory process, it can be said that this will 
be influenced by the anstomical structure of the part involved and the 
ananner of diffusion of the microbe which causes the inflammation. If a 
‘mucous or serous surface is affected, infection is prone to spread rapidly 
by continuity of tissue and the mechanical dissemination of the microbes 
‘on the surface in the mucous secretion, and by the movements of ome 
serous surface upon the other. In erysipelas the inflammation spreads 
rapidly, as the microbe is diffused through the lymphatics and eromnectivs- 
tissue spaces. In phlegmonous inflammation the pasmicrobes find ne 
mechanical barriers, and are rapidly distributed over a larger arra 
through the connectivetissue spaces. The same manner af diffesizm ix 
observed in anthrax if the bacillus finds ingress into a part supyéit 

fan abundance of loose cellalar tivsne. while the disease remain» 
reumecribed and presents itself in an indurated form if it is Weated 
in tissues which do not present such favorable anatsmical ermitizma fin 
extension of the local invasion. The nature of the inflammatrny parent, 
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cylinder, joined with the needle by means of a rubber tube. By this 
method of injection the fluid diffused itself through the soft, granular 
mass by its own weight. In the treatment of tubercular lesions Heuter 
claimed for the parenchymatous injections of carbolic acid great curative 
powers. Rational as this method of treatment appears, it has not yielded 
the results that were anticipated. ‘The living tissues cannot be compared 
with a testtube. Nitrate of silver, iodine, permanganate of potassa, 
corrosive sublimate, and other potent germicidal agents have been used 
since, but the results, on the whole, have been anything bat satisfactory. 
If this method of treatment is to be successful in the treatment of acute 
infammation, it must be instituted at an early stage, at a time when only 
a limited area of tissue lias been infected, as, under such circumstances, 
if the area of infection could be accurately outlined, it would be possible 
to saturate the tissues with an antiseptic solution without running the 
risk of killing the patient by administering a toxic dose of the drag 
employed, which might be the case if a larger area were treated in a 
similar manner. If we remember that the microbes are diffused through- 
‘out the entire exudation, and constitute the most important element of 
the inflammatory product, it is ensy to understand that sterilization of 
the inflamed tissues by means of parenchymatous injections is not an 
easy task, and we are then in a position to realize why this method of 
treatment has not proved more uniformly successful. Most of the germi- 
cidal agents heretofore employed in this manner, when brought in contact 
with the tissues, form compounds which prevent further diffusion, and 
therefore each needle-puneture sterilizes only a very small portion of the 
inflamed district. It is possible that in the future non-toxic, but at the 
same time effective germicidal, substances will be discovered which can 
bbe used in larger quantities, and in this event the trestment of inflamma- 
tion by parenchymatous injections will have a wide range of application, 
and will be practiced with better success. At present this method has a 
jmited field of application in the treatment of the various forms of in- 
flammation. Under no circumstances should the amount of the drug 
used exceed the dose which it would be safe to administer internally, and 
the danger of a poisonous dose should be remembered in repeating the 
jection. An ordinary hypodermic syringe with a long needle can be 
used in making the injection. That the needle and syringe should be 
perfectly aseptic is to be understood as matter of course, as unclean 
instruments have often been the means of conveying a fatal disease. 
‘Multiple punctures are to be preferred, as in this manner, by using the 
‘same amount of fluid, more tissue can be saturated than by a single 
puncture. Before making the punctures the surface must be disinfected. 
The object should be to bring the antiseptic solution in contact with as 
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‘nach of the injected tivsuon a* ponaible, and if the diseuse show m tons 
sloney to spread it le advivable to go beyond the kone of infection, as, 
Faas Bale et Dios = SE aC 


are greatly injections of 
‘setae i Recently, intreartionlar wud paroncl 
{ of lodoform have beeu strongly recommended in the treatment of arto» 
Jur and other forms of surzieal tuberonlosis. 
Antiphlogistio Treatment.—An exroncous conception of the mature 
‘and tendeueies of inflammation has for centuries induced the wblest 





‘antiphtogistic 

‘cupping, loeching, and the internal naw of emgtion and cathartion. Te waa 
urged that nx (nfxmmation wax attended by an Increase of hent, «welling, 
andl redness, anol remedies shonld be employed ax will reduce arterial 
tension, Vonesection is now seldom, If ever, resorted to tn the trent 
mont of any forin of inflamwation, An uniwpeired vis a forgo te one of 
‘tho best means to prevent stasi« within the inflamed capillaries, and 
prectical expericnce has shown that all remedies nud agents which 
Aiminish the intraarterial tension only diminivb the prospects for = 
favorable termination of the inflammation. Cohuheim showed experi- 
‘mentally that the threntoned stain in the expowed musentery of the frog 
‘wat avoided by injeoting into one of the velnw 1 centimetre of m Spar 
‘oent, solution of sodio chloride: If, under similar conditions, ® consider 
able quantity of blood Is abstroted, the congestion ean be seen to 
‘oxminate in a short tiie in complete stasis. While venosection in the 
‘Areatinent of Infornmorion hws been discarded, the divect abstmnction of 
‘blood from the inflamed part hws proved # useful therpeutic resource 
Genrmer showerl Uint in the fnflamed mucons membrane of a frog sear 
fication hastened resolution. In order to be of benefit the 


dilated and engorged capillary voasels, antl on this account thin eted 
‘of treatment is only applicable when the Inflammation és superficial and 
Alfocts ncoowsible parts, Lecebes should never be used, ws infection from 
hin nouroe has frequently resulted disnstrously, ‘The wearifieation. used 
for cupping ts ditticult to keep aseptic, and the number and depth of the 
sonriseations to be made are not under the control of the surgeon, and 
for these reasons this instrument bas only an historical iotersst! snd 
vale, "The scarification should be made with m sharp menlpel, 
‘and the bleeding encournged by applying warm water. ScariGeation ts 
hile by gre rllat ty Infatarsclon of oomsUa ueoed aera 
and tins recently been very atrongly recommended in the treatment of 
eryipelas for the purpone of preventing the extension of this dean. 
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In the different forms of septic inflammation attended by severe 
general symptoms the gastrointestinal canal often participates in the 
Process, and vomiting and diarrhcea become conspicuous and often dis- 
tressing symptoms. These symptoms should not be checked, as they 
indicate an attempt on the part of the organism to eliminate throngh the 
gastro-intestinal mucous membrane microbes and ptomaines which have 
reached it through the general circulation. The surgeon should assist 
this effort by administering a few doses of calomel, followed by a saline 
cathartic, which will often control the vomiting and diarrhea more 
promptly by removing the cause than medicines employed to arrest the 

















the treat 
ment of inflammation is to secure for the part affected a condition 
approaching physiological rest. In ulcerative affections of the gastro- 
intestinal canal the patient should abstain from taking food by the 
stomach. Fixation of the chest by means of broad strips of adhesive 
plaster affords great relief in pleuritis. An inflamed point must be im- 
mobilized by some kind of a splint. A chronic cystitis usually yields 
to supra-pubic or perineal drainage of the bladder after all other measures 
have failed. In inflammatory affections of the eye exclision of light 
one of the most essential features of successful treatment. Patients 
suffering from inflammatory affectiois of the tonsils, pharynx, and 
larynx should use their voice as little as po In eases of acute 
inflammation of the brain or its envelopes the patients must be kept in a 
dark room, and absolute quietude enforced. 

Elevation of inflamed Part.—¥rom the diminished vis a fergo on the 
distal side of the capillary vessels, venous engorgement is as pronounced 
as increased arterial tension on the proximal side of the inflamed capillary 
veseels, and elevation of the inflamed part improves the vascular 
turbances by the force of gravitation favoring the return of venous 
blood. The importance of elevation of the inflamed part becomes 
manifest in the treatment of inflammatory affections of the extremities, 
In phlegmonous inflammation of the hands or feet the throbbi 
always aggravated if the limb is kept in a dependent po 
promptly relieved upon placing it in an elevated position. Elevation 
not only alleviates the pain, but is at the same time the most effective 
means of removing the edematous swelling. If necessary elevation can 
be combined with suspension in order to secure more perfect rest for the 
inflamed part. In severe acute inflammation it is not only necessary to 
secure rest for the part inflamed, but of the whole body, and in such 
ceases the patient must observe the recumbent position in bed, as all 
muscular movements and all unnecessary strain upon the blood-vessels 
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followed by maceration of the skin, extensive codema of the superficial 
structures, a flabby condition of the granulation,—in fact, all the evidences 
which point to the poultice as a means of favoring the extension of the 
infective process. When inflammation has passed beyond the stage 
‘where cold exercises a favorable influence, or where cold applications in- 
crease the suffering, warm satiseptic fomentations should be employed. 
‘The surface to which they are to be applied should be thoroughly 
cleansed with warm water and potash soap. The antiseptic solution to 
be used should be selected according to the age of the patient, or the 
aren affected, with a special view of guarding against the absorption of 
& toxic dose of the drug employed. Acetate of aluminum, in the 
strength of 1 per cent. dissolved in sterilized water, is a safe preparation 
under all circumstances. Boracic and salicylic acid are efficient and 
safe preparations. Greater care is necessary in the use of carbolic acid 
and corrosive sublimate, as, when concentrated solutions of these drugs 
are used for any length of time in infants, the aged, or persons suffering 
from organic disease of the kidneys, there is danger of poisoning from 
absorption through the intact skin, In children and marantic persons 
it is safer to use acetate of aluminum, salicylic or boracie acid, and re- 
serve the more potent antiseptics for adults anfering from circumecribed 
inflammatory lesions. Hot fomentations act as derivatives and favor 
the formation of collateral circulation ; at the eame time they relieve pain. 
A number of Inyers of hygroscopic gauze or flannel cloth are wrung out 
of one of these antiseptic solutions and applied over the affected part, 
‘and for the purpose of retaining the heat and of preventing evaporntion 
of the solution the compress is to be covered either with gutta-percha, 
robber sheeting, or macintosh cloth, and the dressing ie retained by an 
appropriate bandage. ‘The compress is removed two or three times a 
day, again wrung out of the hot solation, and reapplied as before. 
Absorption through the skin of the antiseptic substance used may have 
1 direct influence in diminishing the intensity of the cause which pro- 
duced the inflammation, and prepares, in an admirable manner, the field 
for any operation which may become necessary in the fature. 
Antipyretics.—If the rise in temperature which attends many of the 
acate inflammatory affections is due to the introduction into the circu- 
lation of phlogistic substances which are produced by the action of the 
micro-organisms in the inflamed tissaes, it is not difficult to conceive that 
its artificial reduetion by the internal use of chemical substances is not 
followed by any permanent benefit. The rational treatment of the fever 
consists of such local measures as will remove its canse. Antifebrin, 
antipsrin, salicylated soda, qainine, and other antipyretic drags, when 
employed in large doses, will usually reduce the temperature several 
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not exceeding 4 ounces, given alternately, every eight hours. Ripe 
oranges and grapes are most always grateful to the patient, and their 
‘use should never be probibited, unless the gastro-intestinal canal is the 
seat of inflammation. 

Tonics and Alteratives.—In protracted inflammatory affections tonie 
doses of quinine are indicated. ‘Tincture of chloride of iron is an excel- 
lent remedy after the acute febrile symptoms have subsided. Under 
similar circumstances, one or more of the bitter tonics can be given with 
benefit if the appetite is defective. If there is any history of specific 
disease, a thorough antisyphilitic treatment will often produce a marked 
‘effect for the better on the infammatory process. Catarrhal infamma- 
tion in rheumatic patients is favorably influenced by antirheumatic rem- 
edies, Syphilitic lesions are to be treated by potassic iodide and small 
doses of corrosive sublimate, Tubercular affections call for arseniate of 
iron, syrup of iodide of iron, and, if the patient's stomach can tolerate 
it, pure codliver-oil. ‘The latter drag should be given alone, and not 
in emulsion, in gradually-increasing doses an hour and a half after each 
meal. 





























Remedies to relieve pain must always be used with 
caution, as in painful ehronic affections their prolonged use frequently: 
engender a habit. The cause of pain must be sought for,and, if possible, 
removed by local measures. In acute inflammation, pain indicates ten- 
sion in the inflamed part, and prompt relief is obtained by subcutaneous 
incision. Periostitis and paronychia should be treated by this method. 
In superficial inflammations scarification answers the same purpose. If 
opiates are used, a decided dose is better than smaller doses frequently 
repeated. ‘The anodyneeffect of opium is increased by the addition of a 
minute dose of atropine. Chloral and potassie bromide are to be pre- 
ferred to opium to relieve the pain of intracranial lesions. Phenacetine 
Fgramme doses is a very excellent anodyne in cases of peripheral 
neuritis. Inbalations of cliloroform to allay intense pain should never be 
resorted to except by the direction of and under the personal supervi 
of a competent physician. 

Massage.—In chronic inflammatory affections systematic massage, 
scientifically practiced, is an exceedingly important and valuable thera- 
peutic resonree. It stimulates the surrounding vessels to increased 
action, and exerts a potent influence in restoring the normal circulation 
in the affected capillary vessels, and always promotes absorption. The 
masseur sliould be instructed to apply some absorbent preparation before 
making the manipulations, as the endermic use of absorbent drugs in this 
manner will increase the efficacy of the treatment. A drachm of potassic 
iodide or half a drachm of iodoform to an ounce of lanolin will be an 
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excellent preparation for this purpose. Cold and hot douches, passive 
and active motion, combined with massage, will often expedite » cure. 

Counter-Irritation.—Like so many other timehonored methods of 
treatment, counter irritation in the treatment of acute fnflaxsation hax 
almost entirely gone out of use. Tn chronte inflammation, blistering ant 
painting with the tincture of iodine will at least satisfy the patient, ifm 
good result from them ; and if he does not recover, he isnt least provental 
from passing into the hands of charlatans until the time bas arrived te 
resort to more effective and radical measures. Kocher praises the appl 
‘cation of the actual eaatery in the treatment of chrouie tubercular ote 
‘imyelitis and synovitis, ‘The seton and moxa have fallen into welk 
merited disuse for all time to come. 

Ignipunoture,—In many chronic affections, where the inflammatory 
exudation remains stationary for a long time, multiple punctures with 
‘the needle-point of a Paquelin cautery, made under strict antiseptic pre 
‘eautions, will have a prompt effect in diminishing the primary cause, x 
‘well as in promoting absorption, 





CHAPTER V. 
Parnocenic Bacteria. 


Bacraara, micro-organisms, microbes, and germs are synonymous 
terms for certain minute, microscopical, vegetable organisms which. 
when introduced into the living body, produce the fever and the tissue 
changes described in the preceding chapter. For a time it was claimed 
that these minute organisms belonged to the animal kingdom. as some of 
them were seen to possess spontaneous movements; but now it is gener- 
ally agreed that they are minute plants, and botanists have made great 
progress in perfecting a scientific classification. Among the men who 
have developed this part of botany, the names of Colin, Zopf, and 
Nageli stand preeminent. 
CLASSIFICATION. 

The pathogenic bacteria which will claim our attention belong to 
the class known as schizomycetes (Spaltpilze). In diameter they vary 
from 0.001 to 0.004 millimetre, and sre composed largely of an alba- 
minoid substance called by Nencki myco-protein. Toward the periphery 
this substance becomes firmer, and forms. gelatinous envelope, a sort of 
‘a membrane, which is said to contain cellulose, and, in some instances, 
even fatty material. ‘The outer surface of bacteria is frequently cov- 
ered with a viscid substance, by which many of them are often held 
together in « mass or group, technically called zodglos. Each bacterium 
represents a cell, although the presence of # nucleus, or something repre- 
senting such a structure, has not been demonstrated ; but its cellular 
structure is made evident by its intrinsic power of germination or repro- 
duction when surrounded by the necessary conditions for its growth. 
Some of the bacteria are provided with processes, or cilin, by which, 
when suspended in a laid, movements are accomplished ; in others 
motion is entirely dependent on molecular movements described by 
Brown, Niigeli, and formerly Billroth, claimed that all bacteria had a 
common botanical source, and that the different forms and actions only 
represented alteration of form of action of the same plant at different 
stages of development and under different circumstances —in other wordn, 
that @ coceus could be transformed into a bacillas, and vice versd; and 
that in one instance the same plant caused fermentation, in another 
putrefaction, and that all infective diseases were caused by the same 
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observers have shown conclusively that such transformations never take 
place, and that each microbe not only always retains its shape, but also 
its specific pathogenic properties. Pus- and other microbes have been 
cultivated through thirty and more generations without suffering any 
morphological deviations or losing any of their inherent characteristic 
pathogenic properties. The three principal forms of bacteria discovered 
Lup to the present time, and which have been demonstrated as causes of 
sense, are: (1) the ball (coceus); (2) rod (bacillus) ; (8) corkscrew 
Gpirillum). As illustrations for these different forms, de Bary very 
appropriately takes the billiard-ball, lend-pencil, and corkscrew. 

The surgeon has to deal only with the two first forms,—the cocci 
and bacilli. Modifications of form are frequently met with, as an oblong 
coceus closely resembles a short bacillus, and a short, broad bacillus with 
rounded ends approaches the coccus form. Again, a double coccus, or 
diplococcus, with ill-defined constriction at the point of junction, might, 
from superficial examination, be mistaken for a bacillus (Fig. 43, A, 2). 
More than 3 cocci in a row, or a chain of cocci, are called a streptococcus 
(A, 3). Four cocci arranged in the form of a square are called a micro- 
coceus tetragones (A, 4), Cocci arranged in the form of a bunch of 
grapes are called streptococci (A, 6). An irregular mass of cocci; when 
at rest and held together by a viscid substance, is described as a zodgloed. 























MULTIPLICATION OF BACTERIA. 

Bacteria multiply with great rapidity in tissues presenting favorable 
conditions for their growth, or in proper nutrient media kept at a tempera- 
ture approaching that of the body. Multiplication takes place either by 
fission or segmentation, by the production of spores, or by both of these 
methods. The bacillus of anthrax multiplies hy fission in the body, by 
spores outside of the body. 

Fission.—The round or globular bactetia,—the cocci,—as far as we 
know, multiply only by fasion. ‘The cell elongates prior to segmenta- 
tion, when a constriction appears in the centre, which, by becoming 
deeper and deeper, finally results in complete division of the cell into 
two equal halves, which soon attain the size of the mother-ell, and, in 
turn, again undergo the same process. If the new cells remain adherent, 
and arrange themselves in the form of a chain, s streptococcus is formed, 
Fliigge observed complete division of a coceus in bouillon, kept at a tem- 
perature of 85° C., in twenty minutes. If it should require one hour to 
complete segmentation and for the new cell to attain maturity, a single 
coccus multiplying by fission, according to Cohn, during one day, would 
produce sixteen millions of cocci, and at the end of the second day the 
Product would represent two hundred and eighty-one billions in number, 
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Inall experiments, with the exception of the bacillus of tuberculosis 


the microbe was subjected to the specified heat for ten minutes; the 
tubercle bacillus was destroyed in four minutes. Such resisting spores 
fare often not destroyed by boiling continued for several minutes, and 
yield only slowly and frequently imperfectly to ge 
agents. Surgeons are aware shat such spores may re- 
main dormant in the body for years without giving rise 
to any symptoms until aroused to activity by surround- 
ing conditions favorable to their growth and development. 














CULTIVATION OF BACTERIA. 

‘The first cultivation experiments were made with 
Suid nutrient substances, such as bouillon, different 
animal broths, and solutions of sugar. Koch introduced 
solid nutrient media, which not only serve as food for the bacteria, but 
at the same time present the great advantage that the colonies can be 
seen with the naked eye, and their microscopical appearances, as well 
‘as the visible action of the bacteria on the nutrient substance, often are 
sufficient to convey reliable information to enable the observer to form a 
positive conclusion in reference to the kind of microbes of which the 
colonies are composed. In fuid nutrient media the Lacteria cause tar- 
idity, or they appear as a thin film on the surface; or zoinghen mance 
show themselves as swimming flocculi; or, finally, when the Suid bas 
‘been exhausted of its nutrient supply the spores settle at the ava of 
the vessel and appear as a pulvuralent deposit. Uyem solid wutrivat 
media each kind of bacteria appear as isolated, distin coismies, aul a» 
such can be recognized by the naked-eye appearances, 

‘The substance used first by Koch ass wdid metium, sud which ix 
now used more than any other. was gelatin, Later, 9 je!iydbe 
substance called agaragar, oldained from several waren cn tase <7auta 
of Japan and India, was found saperiot ty geistin where » higher tas 
ordinary temperature was required ty caltivate sxrtein marrar 
Edington prefers a gelatin made of Irish seme vs spar gas. te 4 or 
more transparent. Some micrvles that wil wa grow wy gnats 
vegetate luxuriantly on solid ticdserum Tin user tanicine guvoe 
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alkaloids, cadaverin, neurin, muscarin, and mydalein, which are intensely 
toxic, while the derivatives of ammonia-dimethylamin, trimethylamin, 
and triathylamin are much less dangerous substances. The ptomaines, 
being soluble substances, are readily absorbed, and when introduced into 
the circulation produce fever and symptoms of sepsis. The ptomaines 
of the bacillus of tetanus act principally upon the central nervous sys- 
tem, producing characteristic tonie and clonic spasms of definite groups 
of muscles, The ptomaines also produce a definite local effect,—thus, 
the ptomaines of pus-microbes transform the leucocytes and embryonal 
cells into pus-corpuscles, those of the microbe of progressive gangrene 
destroy the protoplasm of the cell-body directly, while the toxic sub- 
stances of the microbes of chronic infective diseases transform the fixed 
tissue-cells into embryonal or granulation cells. Some of the microbes 
remain in the tissue at the seat of infection; others localize in the 
lymphatic channels, while, finally, others enter the general circalat 
‘and multiply in distant organs. ‘The production of ptomaines usually 
takes place in the tissues in which localization takes place. 

















INOCULATION EXPERIMENTS. 

‘The mouse, rat, rabbit, guinea-pig, and dog are the animals usually 
selected for this purpose. Inoculations are made either with pure eal 
ures, which are injected by means of a sterilized hy podermatie syringe, 
or infected tissues are implanted under strict antiseptic precautions. 
Injections of pure cultures are made either into the subcutaneous tissae 
‘or one of the large serous cavities, the pleural or peritoneal cavity. The 
same localities are generally selected for inoculation by means of im 
plantation of infected tissue. For instance, granulation tisese from 
‘tubercular lesions is either introdaced into small pocket made im the 
subeutaneous tissue in the inguinal region of a guineayig.or 2 smail 
fragment is inserted into the pleural or peritoneal eavity throogh a sma:i 
incision. Before the incision is made it is absolutely necessary t» shave 
the surface and disinfect it in the nsual way. After the implastativm i» 
made the wound is closed by suturing with fine catgut. after which 1 ix 
sealed with collodiam. In the course of two or three werks the satcw 
taneous graft has become the centre of a breal taterrnlar em. whic 
s00n gives rise to regional infection thrvezh the Irmyphazic senaria. 7. “» 
followed at the end of five or six weeks by general 4:f'uw miliary taco 
culosis. In cases where it is impossible to make 3 differentia, Aiaqscm. 
between a syphilitic and tabercalar leniem. ineniation of 2 quneayy 
with a fragment of the granulation tisene wil fara an paitize a’rnn 
tion in the course of a few weeks. If the etic in ar pm iia ae exon: 
Of the inoculation will be egative; if it @ tnnrenlae. ora mogionm 
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time, and after their entrance into the body, and meeting with a proper 
nutrient medium, they exert their specific pathogenic effects. From 
practical stand-point it is important to remember that infection takes place 
dby the entrance into the tissues or body of microorganisms from without, 
through some defect of the akin or mucous membranes, hence by contact 
‘entrance of bacteria into the body. Ass rale,to which there are few 
exceptions, bacteria are introduced into the body through a wound, 
abrasion, or ulceration of the skin or a mucons membrane. Such a 
defect or gateway is called an infectionatrium. A healthy, granulating 
surface furnishes almost as secure a protection against infection as the 
skin, but when the granulations are destroyed or injured infection is 
again liable to occur. On this account probing of « fistulous canal has 
not infrequently resulted in aggravation of the local symptoms, and 
even in general infection. Kiister réports 8 cases where patients who 
had undergone an operation for bydrocele by incision, and who were 
permitted to leave the hospital before the wound had completely healed, 
died subsequently from sepsis caused by careless after-treatment of the 
granulating surface. Most of the microbes, after they have become 
deposited upon an absorbing surface, exercise first their pathogenic 
qualities at the seat of primary localization. The action of some of 
them always remains local. If the infection spread, it does so by dis- 
semination of the microbes over a surface, along the connective tissue, 
or through the lymphatics or blood-vessels. ‘There is no reason to doubt 
tat bacteria can gain entrance into the tissues and the circulation by 
passing through intact mucous membranes in the same manner as minute 
particles of inorganic material, like coal-, marble-, and ivory-dust. This 
rings up the question of the 








PRESENCE OF PATHOGENIC BACTERIA IN THE HEALTHY BODY. 

It still remains a disputed question whether pathogenic micro- 
‘organisms can exist in the body without giving rise to disease. It has 
been definitely ascertained, by experimental research, that many of the 
pathogenic microbes are harmless as long as they remain in the circa- 
Inting blood, and that their specific pathogenic action only becomes 
evident after localization has taken place in some part of the body, ina 
soil prepared by injury or disease for their reproduction. It has also 
been conclusively shown, by clinical experience, that pathogenic spores 
may remain in the healthy body, in a dormant condition, for an indef- 
nite period of time, until, by some accidental pathological changes, the 

jues in which they may exist have been prepared for their germins- 
jon. Numerous experiments will be cited elsewhere, in which injections 
of pare cultures directly into the cireulation produced no ill effects 
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LOCALIZATION OF BACTERIA. 
Every surgeon has had frequent opportunities to observe cases in 
which a slight subcutaneous injury was followed by a destructive inflam. 
mation,—an inflammation not caused by the trauma alone, but by the 
trauma giving rise to localization of pathogenic microbes in the tissues 
altered by the injury. ‘Thus, Chaveau has shown experimentally that 
‘a subcutaneous contusion furnishes an excellent condition for the local 
zation of pathogenic bacteria carried to the part by the circulating 
blood. When he injected a putrid fluid directly into the cireulation of 
young rams shortly before crushing subcutaneously one of the testicles, 
‘the injured organ always became the seat of septic gangrene, while with- 
out such injection the testicle disappeared completely by neerobiosi 
and absorption. Gangrene only occurred if the putrid fuid contained 
bacteria; it did not take place when the injected fluid had been sterilized 
by filtration. Extensive subcutaneous injuries, a8 severe contusions, 
rapture of tendons or muscles, and comminuted fractures, are not fol- 
lowed by suppuration unless the injured tissues become subsequently the 
seat of infection with pus-microbes. A patient may have been the sub- 
Ject of tubercular infection for an indefinite period of time, and yet may 
resent the appearances of ordinary health, until some slight injury 
determines localization of the bacillus in the part injured,—an occur- 
rence which is followed by a localized tuberculosis from which, later, 
regional and general dissemination takes place, to which the patient 
finally succumbs, unless the tubercular focus is removed by an early 
operation. These facts suggest very strongly that, in the hypothetical 
cases, suppuration and tuberculosis would not have occurred in the part 
injured without the injury, and that the injury certainly would not have 
produced suppuration or tuberculosis unless the respective patients had 
been infected previously with specific microorganisms. The injury in 
‘these cases created a so-called locus minoris resistentiz, which may 
signify one of two things: (1) Diminution or suspension of the vital 
Fesistance on the part of the injared tissues to the action of pathogenic 
robes; or (2) the injury so alters the tissues that bacteria, which 
were present in the circulation without having given rise to symptoms, 
Uecome arrested, and find at the same time at the seat of localization the 
necessary conditions for their reproduction. Heuber stodied experi- 
‘mentally the effect of chemical irritation of tissues in determining Ioeali 
zation of the bacillus of anthrax. The experiments were made om rabbits. 
in which by the external application of eroton-oil to the ear be producer] 
issuelesion by the inflammation which followed. One ear was thon 
‘treated, the other being left ina normal condition in order ty compare 
the results of localization of anthrax bacilli in inflamed and normal 
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‘Tie meta af 2 cumin of Giese experiments exebied the author 
fe aeons et mall thos af Ge mfemmetem the bacilli were never 
feonant ootaetin Che wails af che copilary Semndceserts im the crotonised 
ee. Thee sumber wins “te tine comes depended epoe the condita 
by etema witout expparscon, mere bael were found within the in 
famed roses tsa im the corsspomiing reesels of the opposite eat. 
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plete change was area obeerved im the bacteriokegical condition of the 
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emp be cers in considerable samber, especially in the interior of uew 
enyiliary vewets Dering ciestrizstion the samber of tecilli in = com 
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From these observations the author concludes that the bacillus of 
anthrax finds, in a soil prepared by inflammatian induced with croton-oil, 
8 locus minoria resistentiz, which presents more favorable conditions for 
ita localization and growth than the tissues in other parts of the body. 
Suppuration appeared to neutralize the anthracic process by the destruc 
tive effect of the pux-ptomaines upon the bacil 

‘The conclusions which he has drawn from his experiments may be 
mummnrized an follows: Localization of preexisting micro-organisms in 
tinnuer prey hy injury or disease takes place, provided that the 
ecenanry 6 in for their growth are present. In looking over 
diffrent yathologinl conditions we frequently meet with a so-called 
lovee rin ronixtentiee; at any rate, if we search only for that which 
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sposure to cold, All these ill-defined conditions belong here, and 
rough their instramentalities the localization of infective microbes is 
vored. In secondary or mixed infection the microbes which exist in 
ve tissues first, prepare the soil for the arrest and germination of other 
teteria which may reach the circulation. 

‘Maskatbliith studied experimentally the fate of anthrax bacilli when 
troduced directly into the trachea by injection through the larynx, or 





tat the bacilli can enter the circulation through the bronchial 
‘ucous membrane, and that the juice-canals and lymphatics are the 
vannels through which the infection takes place. It appeared strange 
» the author that no bacilli could be found in leucocytes, but always 
aly in epithelial cells. Final localization of the bacilli which have 
atered the circulation through the lungs takes place in distant organs 
y implantation upon the endothelial lining of the capillary vessels, 

Other experimenters affirm that if the anthrax bacilli are injected in 
oderate quantities into the circulation of animals, they disappear soon 
om the blood 
‘animals thus infected contusion is produced in some part of the 
ody, the bacilli pass out of the injured vessels into the connective tissue 
‘ong with the blood, germinate there, and soon cause the formation of 
ve characteristic inflammatory product, the disease becomes diffused, 
1d the animals die of anthrax. Localization of the bacillus of tuberea- 

s affords an interesting subject for experimental research and clinical 
ndy. 

‘The late distinguished Professor von Volkmann, from an extensive 
inical experience, came long ago to the important and practical con- 
‘usion that severe trauma seldom, if ever, gives rise to tuberculosis 

the seat of injury; and, on the other hand, that in cases where tuber- 
tlosis develops in consequence of any injury, the trauma is always 
ight, sometimes almost insignificant. The experience of almost every 
trgeon will agree with these statements. Volkmann maintains that the 
ve tissue changes which follow a severe trauma during the reparative 
‘ocess counteract the growth and propagation of the bacillus. Luecke 
tributes to exposure to cold an important r6le in the causation of 
bercular and other infective forms of inflammation, as he asserts that 
‘¢ sudden diminution of blood-supply to the cutaneous surface causes 
ternal congestions, which favor the localization of pathogenic microbes 
some one of the congested organs, otherwise predisposed to the specific 
flammation. Schiller studied the localisation of the tubercular virus 
‘perimentally in the same manner as others >éwdied the locali- 
‘tion of pusmicrobes, He inocalated ax moducts of 
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cultivation of staphylococcus pyogenes aureus on potato, if be took the 
precaution, in removing the culture from the surface of the potato. to 
scrape off also the superficial surface of the potato itself. The particles 
of potato injected with the microbes determined suppuration by causing 
localization of the microbes, as the foreign bodies were too large to pass 
through the capillary vessels and were not capable of removal by 
absorp! 

The influence of a trauma in determining localization of microbes 
circulating in the blood is well shown by the experiments which hare 
‘been made to produce, artificially, endocarditis in animals. O. Rosen- 
bach made the first experiments of this kind. He oteerred. in his 
‘and in postmortem examinations in cases of 
ulcerative endocarditis, microbie emboli in the valves of the heart and im 
the infarcts of other organs, and classifies this affection with pramia. 
‘The more frequent occurrence of endocarditis in the left side of the 
heart than the right he explains by assuming that the microbes find a 
‘occurs in the fertas 
during intrauterine life, when the blood in both sides of the heart is of 
about the same composition, the valves in both sides are affected with 
the same frequency. Orth and Wyssokowitsch found that stapbylococei 
could be injected into the blood of a rabbit without apparent injary to 
it, bat if before the injection a slight mechanical injury was inflicted om 
‘one of the valves of the heart, typical endocarditis was at once produced. 
The injary was produced with a small rod, which was introduced into 
the jugular vein on the right side. The endocardial lesion always 
corresponded to the seat of the injury. Similar results were obtained 
by Frinkel and Singer. 

Rinne came to different conclusions in reference to injured tissues 
serving as a locus minoris residentizc in the causation of inflammation 
due to the presence of microbes. He injected pare cultures of the 
different kinds of pus-microbes directly into the circalation of animals. 
and fonnd that, as a role,no barm resulted. In rabbits he injected from 
2 to 3 Pravaz syringefuls of unfiltered. distilled water. holding in 
suspension pure cultures, and, after repeating this dose several times, 
inflicted all kinds of subcutaneous lesions without causing suppuration. 
Only in a few instances were pysemic metastases observed. and these 
occurred usually only in cases where undiluted gelatin caltares were 
used, In several dogs he made subcutaneons fractares and then injected 
Inrge doses of cultures of pusmicrobes, suspended in distilled water. 
to the peritoneal cavity, but no sopparation occurred at the seat of 
trauma. In six rabbits he fractored the femar sabeutaneously and then 
injected pare cultares into the jagular, or ove of tt reins, but 
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SECONDARY OR MIXED INFECTION. 
Antecedent pathological products may serve the same purpose in 
the twrdy as a tranma in the determination of localization of pathogenic 
hyperplastic gland with an 
tact cutanenns co cates that in the tumor or swelling pus 
microbes have heen arrested, and that they bave been deposited in a soil 
adapted to their germination and the exercise of their pathogenic 
qualities, The atypical vascularization in tumors and the partial 
obstruction in the lumen of blood-vessels in inflammatory swellings 
eaninot fail in creating conditions which determine filtration of bacteris- 
containing Moul. If the preexisting pathological product is the result 
aw infection, and serves ax @ inedinm for localization of another 
ie microbes, we apeak of the combined process due to 


















Tho lrat powitive proof of the existence of a secondary oF mixed infec- 


SECONDARY OR MIXED INFECTION. M7 


tion was farnished by Brieger and Ehrlich. These observers saw a 
malignant edema develop at the point where musk was injected bypo- 
dermatically in n severe case of typhoid fever. They found that in 
‘euch cases a predisposition is established by an existing disease to the 
growth and reproduction of microorganisms, which may have been 
previously present in the organism without producing apy pathological 
lesions. 

Koch, in his article on “ The Etiology of Tuberculosis,” alludes to 
the occurrence of mixed infection, as he states that he saw at the same 
time bacilli and micrococei present in the same tubercular lesion. In 
reference to the occurrence of micrococci in tubercular deposits in the 
Jungs and spleen, he explained their presence upon the supposition that 
they entered the circulation through ulcerations of the tongue. and that 
‘they became arrested in the capillary vessels, which had lost their normal 
resisting power by the tubercular process. Bumm maintains that in 
‘some patients secondary infection is a purely accidental ocearrence, a, 
for example, » tuberculous patient can be attacked with erysipelas; a 
lying-in woman suffering from gonorrhoea may become the subject of 
septic infection. 

Another and practically more important variety of mixed infection 
he speaks of where n more direct relation exists between the different 
microbes, in the sense that the one precedes the other and prepares the 
soil for the growth of the Inter. These forms are characterized by 
being constantly associated with certain definite microbes. The pneu- 
‘mococeus may prepare the soil for fractification of the bacillus of tuber- 
culosis or the microbes of suppuration in individuals that otherwise 
‘would have been immune to the action of these microorganisms. The 
gonococcus can also modify the mucous membrane of the genito-urinary 
tract in such a manner as to render easy the invasion of other pathogenic 
microbes. Gonorrhceal infection of the vulvo-vaginal gland furnishes a 
‘good illustration. As long as the infection remains purely gonorrheal, 
the acute suppurative stage is followed by achronic stage which may 
Inst for several months, the swelling gradually subsides, and subsequently 
atrophy and sclerosis of the gland follow. If, however, purulent infec- 
tion is added to the gonorrhcra, the gland soon becomes enlarged and 
tender, and supparation follows. In the abscess and its vicinity no 
gonocoeci can be found; the pus only contains pyogenic microbes, which 
exterminated the gonococci. Cystitis which accompanies gonorrhea is, 
again, a variety of mixed infection. The stratified epithelium of the 
bladder is impenetrable to the gonococcus. 

According to Bumm the eystitis is maintained by another species 
of microbe resembling the gonococcus, bat differing from it by taking a 
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cultivation of staphylococcus pyogenes aureus on potato, if he took the 
Precaution, in removing the culture from the surface of the potato, to 
scrape off also the superficial surface of the potato itself, The particles 
of potato injected with the microbes determined suppuration by causing 
localization of the microbes, as the foreign bodies were too large to pass 
through the capillary vessels and were not capable of removal by 
absorption. 

‘The influence of a trauma in determining localization of microbes 
circulating in the blood is well shown by the experiments which have 
deen made to produce, artificially, endocarditis in animals. 0. Rosen- 
bach made the first experiments of this kind. He observed, in his 
experiments on animals and in post-mortem examinations in enses of 
ulcerative endocarditis, microbic emboli in the valves of the heart and in 
the infarcts of other organs, and classifies this affection with pysemia. 
‘The more frequent occurrence of endocarditis in the left side of the 
heart than the right he explains by assuming that the microbes find a 
better soil in the arterial blood, ns when the affection occurs in the foetus 
ing intra-uterine life, when the blood in both sides of the heart is of 
about the same composition, the valves in both sides are affected with 
the same frequency. Orth and Wyssokowitsch found that staphylococci 
could be injected into the blood of a rabbit without apparent injury to 
it, but if before the injection a slight mechanical injury was inflicted on 
one of the valves of the heart, typical endocarditis was at once produced. 
‘The injary was produced with a small rod, which was introduced into 
the jugular vein on the right side. The endocardial lesion always 
corresponded to the seat of the injury. Similar results were obtained 
by Frinkel and Singer. 

Rinne came to different conclusions in reference to injured tissues 
serving as a locus minoris resistentiee in the causation of infammation 
due to the presence of microbes. He injected pure cultures of the 
different kinds of pus-microbes directly into the cireulation of animale, 
and found that, as a rale,no harm resulted. In rabbits he injected from 
2 to 8 Pravaz syringefuls of unfiltered, distilled water, holding in 
suspension pure cultures, and, after repeating this dose several times, 
inflicted all kinds of subcntaneons lesions without causing suppuration. 
Only in a few instances were pysemie metastases observed, and these 
occurred usually only in cases where undiluted gelatin cultures were 
used. In several dogs he made subcutaneous frnctiires and then injected 
Inrge doses of cultures of pus-microbes, suspended in distilled water, 

, But no suppuration occurred at the seat of 
In six rabbits he fractured the femur subcutaneously and then 
jected pure cultures into the jugular, or one of the auricular, veins, but 
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entrance through the thin wall which separates the maternal from the 
‘fatal circulation. It is no more difficult to explain the migration of 
microbes through such « thin septum than their transportation from one 
tissue to another, and from organ to organ in other parts of the body, 
more especially as the anatomical conditions for mural implantation in 
the placental vessels are most favorable for such an occurrence. 








CHAPTER VI. 
Necrosis. 


‘Necuosis, gangrene, mortification, and sphacelus are terms used 
synonymously to indicate the death of a part. English and American 
writers have usually restricted the meaning of the word necrosis to death 
of bone, while the remaining terms were used to express the same con- 
dition affecting the soft tissues. Recently a sharp distinction has been 
made between necrosis and gangrene from an etiological stand-point, 

necrosis is said to have taken place when the circu- 
changes in @ part have completely ceased to be 
followed by gangrene as soon as saprophytic bacteria invade it and give 
rise to putrefaction. Death of bone will never be described as gangrene, 
and the moist putrefactive form of gangrene of the soft tissues will, in 
all probability, be never designated by the term necrosis, Necrosis of 
bone takes place in the same manner and results from the same causes 
‘as gangrene of the soft parts, and on thie account there does not appear 
to be sufficient reasons to apply different terms to identical processes 
occurring in different anstomical structares; and yet by long usage they 
have become 80 intimately associated with the anatomical character of 
the part affected that it is difficult, for the present at least, to drop 
either. In modern literature we speak of necrosis of the soft tissues 
when the dead structures do not undergo putrefaction ; that is, when thi 
process takes place in the internal organs not readily accessible to 
patrefactive bacteria. In its extent necrosis varies greatly; it may 
involve an entire limb, an entire organ, or may be limited to a single cell. 
As « physiological process it occurs everywhere in the tissues, being 
limited, however, to individual cells incident to the wear and tear of the 
‘body, the pulling down and building up of the tissues, the celle that are 
lost being replaced by the normal process of regeneration. A simple, 
numerically increased cell necrosis, without normal restitution, leads to 
atrophy,—necrosis atrophica, When all the cells of a part undergo death 
simultaneously, the circulation corresponding to the area of dead tissue 
is arrested completely, and with this absolute ischemia, plasma circula- 
tion, and all functions are, of course, completely suspended,—a serious 
pathological condition. A total necrosis has occurred. 

(57) 
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the second case, the local lesion appeared first ass red induration, 
around which odema developed rapidly, the skin covering the part 
presenting s reddish-blue discoloration before gangrene set in. This 
patient lad an eruption of the skin over the whole surface of the bods 
which resembled the rash of scarlatina. From the lesions of both of 
‘these cases Rosenbach cultivated upon peptone-meat gelati 

coceus pyogenes. Ogston calls 
grene, and always found in the gangrenous tissue the streptococcus. 
Gangrene produced by staphylococcus, the same author calls sloughing 
infammation or inflammatory mortification. The streptococcus of 
‘erysipelas never produces gangrene, and when this complication occurs 
is always a positive indication that secondary infection 
jcrobes has taken place. 

Putrefsctive Bacteria.—Necrosis occurring from the action of any 
other microbes than those of putrefaction is not attended by any disa- 
greeable odor or other evidences of patrefaction, and, if limited in extent 
and protected against the invasion of saprophytes, the dead tissue may 
be completely removed by absorption. Putrefactive bacteria feed on 
dend tissue, and in the absence of such they are comparatively harmless. 
Patrefaction only takes place in moist gangrene, and is always caused 
by the invasion of dead tissue with one or more species of saprophytes. 
Progressive gangrene, complicated by secondary infection with sapro- 
phytes, is characterized by the formation of gases which give rise to 
emphysema. Progressive gangrene with emphysema is one of the most 
fatal of all wound complications, as the ptomaines elaborated by the 
saprophytic bacilli greatly increase the danger from sepsis. Sulphuretted 
hydrogen is one of the gases formed during putrefaction of necrosed 
tissue. Rosenbach cultivated from the infected tissues, in 2 cases of 
Progressive gangrene with emphysema, a saprophytic bacillus with 
spores. Hauser cultivated from patrefying organic substances one or 
more kinds of the proteus, the proteus mirabilis (Zenkeri) and vulgaris, 

‘Trauma.—The vitality of a part is completely destroyed if a trauma 
is sufficient in intensity to arrest the circulation completely, and of such 
character and extent as to render a retarn of it impossible. Such 
injaries, for instance, are caused by the passage of a car-wheel over a 
limb, where the skin often remains intact, while all of the deeper tissues 
are completely crushed. A blow against s part of the body where only 
‘a thin layer of tis interposed between the skin and an underlying 
‘bone may crush the subcutaneous tissue to such an extent as to preclude 
the possibility of « retarn of an adequate circulation, and necrosis follows 
as an inevitable result. Deep-seated contusions from the application of 
external violence are often attended by circulatory disturbances, which 
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CHAPTER VII. 
Necrosis (continued). 


PATHOLOGICAL AND CLINICAL VARIETIES OF NECROSIS. 

‘Tax pathological and clinical classification of necrosis is based upon 
{te causes, location, extent, and the age of the patient. The causes of 
necrosis have already been considered, and it has been shown that it 
results either from arrest of the circulation from purely mechanical 
causes or from the action upon the tissues of toxic, chemical, or thermal 
influences which destroy the protoplasm of the cells directly. The 
location of the necrosis is important to remember, as when it occurs in 
‘organs inaccessible to saprophytic micro-organisms putrefaction never 
takes place; on the other hand, necrosis in parts accessible to atmos- 
pheric air is prone to be followed by putrefaction, with all the dangers 
which attach themselves to this condition. The extent of the gangrene 
hhas an important bearing on the prognosis, as, when the causes are such 
‘as to determine a circumscribed form of the disease, life is not in danger, 
while the progressive form, with few exceptions, ends in death, in spite 
even of the most heroic treatment. The age of the patient often deter- 
mines the form of gangrene, as, for instance, senile gangrene is a disease 
of the aged, while noma, almost without exception, attacks only children. 
The simplest and an exceedingly common form of necrosis is what has 
been described by Weigert as 

Coagulation Necrosie,—This is essentially « cell necrosis. It 
called coagulation necrosis because the tissues present the appearance 
of coagulated albumen, and also on account of the process resembling 
coagulation of the blood. Coagulation necrosis is probably identical 
‘with, or, at any rate, nearly allied to, the hyaline degeneration of Reck- 
Tinghausen and fibrinous degeneration of E. Wagner. The chemical 
‘coagulation necrosis is as yet imperfectly under- 
stood. Weigert maintains that the cell-protoplasm and, perhaps, all 
albumencontaining substances are converted by it into a substance re- 
sembling fibrin. Macroscopically, tissues which have undergone thi 
form of necrosis present a yellowish or whitish appearance, and are of 
variable consistence. Under the microscope the cells either appear un- 
changed in form or their place is occupied by thread.like fragments and 
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rence of noma in public institutions, and the apparent proference of the 
disease for localization upon the mucous membrane of the different 
‘openings of the body, suggest that the origin of it may be roterred to 
the invasion from without of micro-organiams. In the zone of tissue 
sontiguons to that which hax undergone necrosis aay be found cocci 
‘which in amber appear like ® pure culture, At the periphery of 
necrotie gone which has been invwled by cove! the connective Linaue 
found in a state of aotive proliferation, ‘The entire condition ia suggests 
live of the tissue necrosis in feldamice, which is enused by achain cooeus, 
deseribed by Koch. Up to the prosent time the specific nature of the 
coos! which Ranke found in noma tissues bas aot been shown. Undoubt- 
‘lly, further bacteriological research will prove that noma ts a mycotic 
necrosis, and that the dead timue, like In other forms of necrosis, in 
subsequently invaded with putretuotive bacilli, ‘The disease commences 
24 n olroumsoribed livid spot upon the surface of the mucous membrane 
Of the mouth, nud o corresponding portion of the cheek in ite entirety 
is indurnted. Soon the color of the affected mucous membrane becomon 
darker, and the skin, which at frat prevented a dusky appearance, is 
turned nesrly black, and the epidermis iv elevated in a blister, which 
afterward (+ turned into a black eschar. With the separation of the 
gangronons part mn opening in the check ix loft without any sign of a 
Tine of demarcation. ‘The gangrene sprords in all directions, and, if not 
arrested spootancously or by the Ge of energetic measures, often 
dosteuys the entire check. ‘The disease ie not limited to the soft tinsues, 
Wat attacks the maxillary bones, often causing extensive necronis and 
Jem of tooth. The yungrone seldom extonda beyond the median line in 
the lips, and the tongue wsnally remains free. In the majority of cases 
the disease \s fatal. Death is preoeded by aymptome of intense sepsis, 
with secondary septic infammation of some of the internal organs, 
‘expecially the fotestines and lungs, In some casos a gangrenous atfoc- 
‘tion of the genital organs occurs, which in every respect resembles the 
‘affection of the cheek. In enso recovery takes place, the defoct caused 
by the necrosis hin to be restored by a plastic operation, 

Hospital Gangrone,—Ganyraena norocomialze, ulcerative-wound diph- 
therilis, only ocours ax an infection of wounds, and, ns the name hospital 
‘gangrene indicates, (n veldom mot with ontalde of large unsanitary how 
pitals. Bofare wounds were treated antiseptioally, it ocurred as fre- 
quent eomplieation after operations or open injuries in most of the Euro- 
pean howpitals. Tt wns provalent among the wounded during the War of 
‘the Rebellion. ‘Thanks to the labors of Lister and his followers, it hay now 

almost completely among civilized nations. ‘The simple thot 
‘that thie dreadful diseane han been almont completely expunged from the 
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Prapesis —The pevesesh BAL | of gangrene should be haved 
oe Shr etaing. Socio anal exes of tow diteane which caused the gua- 
me The cee af cocepliations seat also be taken into careful 
esti koe isetipapmading gancrese, irrespective of the 
cenees whic soy pendene mast abease be considered as an exceed 
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‘Bhe maj:ecy cf cases unless a fatal sepsis is prevented by early amputs- 
+ of the ewtire or greater part of important internal 
serans 34 woman “ie win Life from the greatly diminished or com 
. = of important organs. The prognosis, so far 
as Me 3s coweersel. i= cates of senile gangrene. is rendered exceedingly 
grave whee the runcrece «preside rapidly. in consequence of an ascending 
arterial throm?ceis, of tErvm!eyphiebitis, and life is in imminent danger 
when the gancrene doe to «dimipished blood-supply is complicated by « 
raréily-spread:nz sopparative inflammation, or if septic intoxication 
arise from invasion of the moist necrosed tissue with putrefactive bac- 
teria, The general condition and aze of the patient play an important 
part in arriving at correct procnostie conclusions. Patients debilitated 
from anteceient. acute. and chronic disease are in greater peril of life 
than robust. liealthy persons whose circulation and tissue resistance has 
not been impaired. Infants and the aged succumb to gangrene more 
readily than young adults and persons in middle life, although the gan- 
grene may have resulted from the same causes, reached the same extent, 
and inoculated the same parts. Gangrene of some important organ, as 
the lange or intestines, is more dangerous to life than peripheral gan- 
rene. The coexistence of complications, such as diabetes, Bright's 
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recurrence of febrile symptoms in a few days, indicates the occurrence 
of gangrene in the stump. Such symptoms demand a change of dressing. 
If gangrene is present, all sutures are removed, a thorough local d 
fection practiced, after which the stump should be treated by constant 
irrigation. Reamputation at this time would, in all probability, prove 
fatal, and reliance on local «lisinfection, combined with the use of stimu- 
Jants and tonics, is advised, with a feeble hope that these measures may 
become the means of limiting the extension of the disease, and of sup- 
Porting the heart's action until the line of demarcation is established, 
irgeon’s services are again required to assist nature's efforts 
Tn noma and hospital gangrene, 
aes are removed with the sharp spoon, and after thorough 
antiseptic irrigation the actual cautery is applied, and the further man- 
agement of the wound is the same as in case of infected wounds from 
other causes. Chlorinated water or a solution of bromine are excellent 
Preparations after the primary disinfection and cauterization in the 
treatment of these diseases, 


















CHAPTER VII. 
Supruration. 


BACTERIOLOGICAL CAUSES AND HISTOGENESIS OF SUPPURATION. 

SurpuRarron is the most frequent termination of acute inflammation. 
Inflammation terminating in the formation of pus is called suppurative, 
both on account of its etiology and the nature of the inflammatory 
Product. Suppuration is the process by which the morphological 
elements of the indammatory product, the leucocytes, and embryonal 
cells are converted into pus-corpuscles. Suppurative inflammation is 
caused by the action upon the tissues of specific micro-organisms, the 
pus-microbes, and the transformation of leucocytes and embryonal cells 
into pus-corpuscles is accomplished by the same cause. The brilliant 
results which have been obtained by the antiseptic treatment of wounds 
made it exceedingly probable that all wound-infective diseases are caused 
dy living microorganisms. ‘The probability was increased when Koch, 
in 1879, showed the direct connection existing between certain traumatic 
infective diseases in animals and the never-absent definite micro-organ- 
isms. It requires no longer any arguments to show, at this time, that 
all inflammatory wound complications, among them suppuration, are, 
without exception, caused by the introduction into the tissues of specific 
pathogenic microbes. Etiologically, most of the purulent processes 
constitute more of a unity than was formerly believed, and the clinical 
varieties are mostly determined by the intensity of the infection, the 
manner of localization, and the degree of resistance possessed by the 
tissues. ‘The most conclusive evidence of the correctness of this asser- 
tion is furnished by the fact that the same streptococcus which produces 
‘a simple abscess is likewise the most frequent cause of progressive gan- 
grene, and of that most grave form of suppuration—pyremia, 

















1. HISTORY OF MICROBIC ORIGIN OF SUPPURATION. 

‘As in the case of neatly all infective diseases, years before the 

specific pus-microbes were discovered, living organisms were found and 

described in pus, and were believed to be the essential cause of snppura- 

tion. Twenty-five years ago Klebs discovered, in the tubuli uriniferi 

in cases of pyelonephritis following suppurative cystitis, between the 
(191) 
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streptococcus which he found he maintained was different from the one 
described by Rosenbach, as it resembled more closely the streptococcus 
of erysipelas, but this claim has not been substantiated by subsequent 
investigations. ‘The bacillus pyocyaneus was described by Gessard nnd 
Charrin, The gonococous, the specific microbe of gonorrhea, was dis 
covered by Neisser in 1879. In our own country the micro-organisms 
of pus have been studied by such men as Sternberg, Osler, Councilman, 
Ernst, and Park. 





1, INDIRECT CAUSES OF SUPPURATION. 
Inflammation produces in the tissues conditions which must be 
regarded as indirect causes of suppuration. These conditions favor the 
suppurative process by bringing the histological elements of the inflam- 
matory product in s position or relation to the blood-vessels which 
impairs or suspends their nutrient supply. In acute infammation the 
connectivertissue spaces become crowded, in a short time, with the 
corpuscular elements of the blood, which, by their presence in such great 
number, cause dilatation of these spaces and pressure upon the adjacent 
capillary vessels, which often result in complete stasis and consequently 
arrest of blood-supply. In consequence of suspended nutrition arising 
from vascular obstruction, the leucocytes undergo congulation necrosis 
and lose their power of resistance to the action of pathogenic micro- 
organisms, If inflammation attack the fixed tissuecells with an in- 
tensity short of producing necrosis, the cells proliferate and the 
embryonal cells thus produced constitute another source of histological 
elements of the inflammatory product. If the cells are produced in 
excess of the capacity of the inflamed part to supply them with new 
dlood-vessels, the local ansemia thus created places them in the same 
unfavorable condition as the leucocytes in the crowded connective-tissue 
spaces, and they are exposed to the same risk of death from malnutrition. 
If, as the result of rapid tissue proliferation and local ischemia, the 
embryonal cell become completely detached from the mstrix which 
produced it, it is placed in the worst condition, so far as ite vitality 
and vegetative capacities are concerned, and it readily suecombs to 
the deleterious action of the pusmicrobes. It can be set down a 
a rule that all conditions, local or general, which impair cell nutri- 
tion favor the suppurative process. Suppuration in inflammatory foci 
is always observed first where cell nutrition is most impaired, hence 
in the primary infammatory product among the leucocytes most 
distant from capillary vessels, and among embryonal celle that have 
become isolated or occupy @ place most remote from the vascular 
supply. 
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suppurative inflammation are called pus-microbes. Their effect on the 
cellalar elements of the inflammatory product is a specific one, convert- 
ing them into pus-corpascles. Only such microbes will be described here 
which have been cultivated from pus, and the specific action of which 
has been demonstrated experimentall 

|. Staphylooooous Pyogenes Aureus.—The yellow staphylococcus is 
the microbe most frequently present in acute abscesses. Under the 
microscope it cannot be distinguished from the staphylococeus pyogenes 
albus. 

It is easily cultivated upon gelatin, agnragar, coagalated blood- 
serum, and potato. The culture liquefies gelatin. It grows best at a 
temperature approaching that of the blood, but can be cultivated at 
80° C. It peptonizes albumen and coagulates milk. The culture grows 
in the track of the needle and upon the surface of the nutrient medium. 
The gold-yellow color of the culture appears only if the colony is ex- 
posed to atmospheric air. Cultures upon gelatin or agaregar retain 
their viralence for a year or more. This coceus is met 
‘with frequently in acute circumscribed abscesses, osteo- 
myelitis, pysemia, and ulcerative endocarditis. 

2. Staphylococcus Pyogenes Albus.—This pus- 
microbe can be distinguished from the yellow coccus 
only by the color of the culture, which is white. Both 
Passet and Klebs have observed in the white culture of 
this coccus small yellow dots, which, when isolated, 
lost their color. ‘These authors, therefore, consider 
the yellow and white staphylococcus as varieties of the same kind of 
pusimicrobes. As other experimenters have not been able to verify 
‘these observations, we must take it for granted that the staphylococcus 
pyogenes albus differs from the aureus in that it possesses no power 
to produce the same yellow color which characterizes the culture of th 
latter. Its pathogenic properties, both in man and animals, are some- 
what less than those of the aureus. Passet claims that the white coccus 
is more frequently found in the suppurative lesions in man than the 
yellow, while Rosenbach makes a contrary assertion. The latter author 
seldom found it alone in pus, but more frequently associated with the 
aureus. The cultures of both the yellow and white staphylococcus upon 
gelatin present an irregular surface, and the margins are dotted with 
minute globular projections. Both of these microbes liquefy gelatin, 
but agaragar and coagulated blood-serum are not similarly affected. 

3. Staphylooocous Pyogenes Citreus,—Founi by Passet in about 10 
per cent. of acute abscesses examined. Like the aureus and albus, it 
iquefies gelatin. Cocei singly, or in pairs, or zodgles. If cultivated 
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‘The investigations of Gessard and Charrin, Ernst, Fordos, and Ledder- 
hose have shown that this chromatogenous microbe is the bacillus 
Pyocyaneus. In the pus and on solid culture media the bacilli appear in 
pairs, small groups, or, what is more common, large masses, or zotglaa. 

This bacillus grows upon gelatin, which liquefies and is stained a 
greenish blue. It also grows vigorously on agaragar and potato, both 
of these substances being stained n greenish hue. In milk it causes 
caseation, with subsequent peptonization of the casein and simultaneous 
appearance of ammonia, while the coloring material appears on the 
surface in the form of greenish-yellow spots. Fordos and Gessard 
isolated the coloring material which this bacillus produces, 
it pyocyanin, It is soluble in chloroform, and from » pure solution 
crystallizes in long, blue needles. 

Fluegge asserts that this bacillus is devoid of pyogenic properties, 
‘and appears only as s harmless settler upon wounds, Ledderhose, by 
cultivating this bacillus upon a large scale, obtained a considerable 
‘quantity of pyocyanin, and by chemical analysis determined its formula 
to be C,,Hy4,N,C. In doses of 1 gramme, as muriate of pyocyanin, 
injected into the circulation of different animals, he observed no toxic 
symptoms. When a pure culture of the bacilli was injected, he produced 
suppurative inflammation, and attributes this result not to the presence 
of pyocyanin, but to other as yet unknown phlogistic and pyogenic 
substances elaborated by the bacillus in the tissues, 




















TV. PUS. 

Pus is the liquefied product of suppurative inflammation. It can 
bbe defined ns a dead or dying tissue composed of cells with a fluid inter- 
cellular substance. Pus is an opaque, creamy, yellowish-white or 
greenish-white fluid, which, in a recent state, shows a slightly.acid 
reaction, and, Inter, becomes alkaline by the formation of ammonia, If 
it is of a yellowish color, creamy consistence, and odorless, it is the pus 
bonum vel laudabile of the old authors. If it is thin and intimately 
mixed with blood it is called sanious or ichorous pus. If it contain 
but few puscorpuscles and resemble serum, we speak of serous pus. 
Pus undergoing putrefaction from the presence of saprophytic bacteria 
is rendered fetid, and is then termed fetid pus. Pus mixed with the 
products of tubercular inflammation is designated tuberewlous pus, and 
if mixed with the secretion of an inflamed mucous membrane it is defined 
as muco-pus. If pus is allowed to stand undisturbed for a number of 
hours in a test-tube, it separates into two parts; the upper, the liquid 
portion, is the pus-serum, or liquor puris, while the lower represents the 
solid constituents of the pus, the pus-corpuscles. 


























CHAPTER IX. 
SUPPURATION (continued). 


CLINICAL FORMS OF SUPPURATION. 

In reference to the time required to transform the product of inflam- 
mation into pus, suppuration can be divided into acute, subacute, and 
chronic. 

1. Acute Suppuration.—In acute suppuration the wall of the eapillary 
vessels is altered s0 seriously that emigration of the colorless corpuscles 
takes place with such rapidity that within a few hours the connective- 
tissue spaces are crowded with them, and in a few day’ the inflammatory 
swelling presents indications of approaching suppuration. The inflam- 
matory swelling is hard to the touch, and the tissues around it become 
edematous from obstruction to the plasma circulation within and in the 
immediate vicinity of the inflamed tissues. The hardness of the swell- 
ing is due to the infiltration of the connective tissue with leucocytés. In 
this form of snppuration n central ischemic aren is established by the 
rapid accumulation of leucocytes in the connectivestissue spaces, and, by 
Pressure upon the inflamed and weakened capillary vessels, finally leads 
to complete stasis. The pus-microbes and preformed ptomaines are 
Present in such large quantities that liquefaction of the inflammatory 
product takes place within n few days, ‘The first appearances of suppu- 
ration are observed among the cellular elements which appeared first, 
which corresponds to a point in the centre of the inflammatory swelling, 
hecause at this point tissue nutrition has suffered most, and the inflam. 
matory product has been exposed longest to the deleterious influences of 
the pusmicrobes and their ptomaines. The direct causes of conver- 
sion of lencocytes into pus-corpuscles are the pus-microbes and their 
ptomaines, the pathogenic action of which on the tissues results in puru- 
lent liquefaction of the inflammatory product. Softening in the centre 
of an inflammatory swelling is almost an unerring sign of appronching. 
suppuration. ‘The central anppurating focus increnses in size by the ex- 
tension of the process of liquefaction in all directions, the leucocytea 
saturated with the ptomaines of the pus-microbes being rapidly tran 
formedl into pus-corpuscles. Acnte suppuration is always accompnni 
by more or less necrosis of the fixed tissuecells. The acute cell necrosis 
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microbes become the seat of infection with pasmicrobes, the laiter and 
their ptomaines are brought in contact with cells which are readily com 
verted into pus-corpuscles. In chronic supparation the pa:corpascles 
are derived mostly from embryonal cells, and consequently they show = 
greater variety in size and shape than the pascorpuscles found in an 
acute abscess. Parulent liquefaction of a mass of granulation tissue is 
the characteristic pathological featare of chronic sapparation. Embrs- 
onal cells derived from any of the fixed tissvecells are coarerted into 
pus-corpuscles by the pusmicrobes and their ptomaines in the same 
manner as the leucocytes in an acute abscess. only that this result is 
attained more slowly. In the majority of eases chronic sapparation is 
the result of infection with pus-microbes of a preexisting granulating 
focus, the liquefied portion of which constitutes the contents of the 
chronic abscess. While an acute abscess is often developed in the course 
of few days, and a subacute in as many weeks, it may require as many 
months or years for the products of a specific inflammation to be trans. 
formed into a chronic abscess. 

‘Suppuration in Wounds.—Infection of a recent wound with = suff 
cient number of pus-microbes is followed by suppurative inflammation, 
which in its local and general manifestations resembles phlegmonous 
infammation as it occurs without a wound. One of the earliest evi- 
dences that such infection lias taken place is = profase primary wound- 
secretion. This secretion is a mixture of blood and serum, and is 
secreted in excess on account of the inflamed capillaries being more 
permeable, and yielding more readily to the intra-vascular pressure. It 

also possible that ander these circumstances closure of the lumen of 
divided capillary vessels does not take place as promptly nor as com- 
pletely as in aseptic wounds. Suppurative inflammation, when it attacks 
recent wound, commences upon its surface, with which the microbes 
have been brought in contact, and the products of coagulation necrosis, 
furnish a favorable soil for their growth and reproduction. In such = 
wound the process of granulation is either impeded or completely sus- 
pended until the acute symptoms have subsided, as the embryonal cells 
fare converted into puscorpuscles almost as soon as they are formed. 
From the surface of the wound the inflammation extends to the deeper 
tissues, the extension being usually along the connective tissue, fascit 
and intermuscular septa. ‘The parts in the immediate vicinity of the 
‘wound present the usual appearances of a phlegmonous inflammation. 
‘The pus which forms first contains dead leucocytes, while Inter the 
embryonal cells furnish an additional histological source for pus- 
corpuscles. Granulating wounds are usually considered exempt from 
infection with pus-microbes. While this may be true if the whole surface 
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ocality—thus, pyo-thorax, pye-pericardium, pyo-nipins, py o-nephrosia, 
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surrounding tissues, The size of the sBecens is determined by the 
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inserted somewhat obliquely toward the centre of the swelling and 
pushed boldly forward in this direction un 
is an indication that it has reached a cavity ; the piston of the syringe is 
now slowly withdrawn and the fluid aspirated is examined ; if it is pus 
the diagnos 
the exploration is carried deeper, and, if necessary, in different directions 
without removing the needle, by making aspiration at different points s0 
as to explore the entire tracks made by the needle. If no positive 
diagnosis can be made it may become necessary to repeat this method 
of examination in a few days. A rapidly-growing sarcoma may simulate 
‘8 suppurative inflammation so closely that great care is necessary to 
distinguish between theso affections before any operative procedure is 
advised or undertaken, In exploring for pus in deep-sented abscesses 
in the abdomen or pelvis, care should be exercised to insert the needle 
in euch » direction, whenever this is possible, as not to penetrate the 
free peritoneal cavity ; whenever this cannot be done it should be intro- 
duced in such a manner that, after its removal, the puncture is sufilciently 
oblique to prevent the escape of pus. In such cases, it is always advise- 
ble to combine aspiration with exploration. If the tension in the abscess 
is diminished by removing a portion of its contents extravasation is less 
likely to oceur. 

Treatment.—A correct diagnosis made, the old rule ubi pus ibi 
evacuo is as applicable and wise to the treatment of an acute abscess at 
the present time as it was centuries ago. Nothing is gained by expect 
ant treatment. The popular belief that an abscess should be drawn 
near the surface by the nse of filthy poultices before it should be opened 
is fallacious both in theory and practice. An abscess in ready to be 
opened as soon as sufficient quantity of pus has formed to constitute 
to be recognized by the surgeon as such. 
Students have generally been taught that an abscess should be evacuated 
by # free incision. This advice dates back to the time when antinepticn 
were not known and tubular drainage had never been heard of. The 
laying open of an acute abscess by an extensive incinivm ia ne myer 
necessary. The indications in the surgical treatment of an seute slecran 
fare to open it in such a manner as to secure perfect evscustivm and ty 
resort to such means as will prevent reaccumalation of prs. Thear indica 
tions can be ful6lled much better by making multiple small incinisam aut 
establishing free drainage by the insertiom of tabular drains, than by 
making s single long incision; st the same time. serch treatment w).i 
leave the parts in better condition for rapid bealing thaw ty the ML 
fashioned incisions. The ineisioms need never be me than sm inch 
length, through which a rubber draisagetate the size A the Intth: 
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(b) Chronic Abecess.—Chronic, conjestiom cid. cr. 26 i is same 
times called, migrating abscess cam west alwars ke traned i some 
specific chronic inflammation. most freqoenir <f a wuhereniar satcze 
What has been called a chronic absoess is very often 20 aluwent st 3: 
In tuberculous processes the prodact af tissue jeclifertion mdensee= 
coagulation necrosis and disimegrates into a grannisr mass which when 
mixed with a sufficient quantity of sermm. forms an emuisien tint 
macroscopically resembles pes. but under the microscuge shows none of 

. the histological elements which are found in roe jas 4n abwess cox 
only be called auch if it contain pus. A tree chrvmic ebecess can orig 
nate in a tubercular actinomycdtic or eyphulivic icin when the granala- 
tion tissue is secondarily infected by the iccaitzation of pusmicrobes. 
which convert the embryonal celle into precorpascies. Occasionally 
secondary infection with pasmicrobes of such = sramalating fores is 
followed by an acate phlegmonoas inflammation. which extends rapidly 
to the surrounding tissues; bot usually the :ujyorating process pro- 
gresses slowly, and is not attended by any cf the symptoms of acute 
inflammation. What has been described as 0 coli abecese is a cavity com 
taining the débris of the product of a tubercular inrlammation. and is in 
communication with the primary lesion. Such abscesses frequeoly 
appear at a distance (rom the primary seat of the disease. Thas, taber- 
culosis of the vertebrae gives rise to a lumbar abscess if the swelling 

pear in the lambar region. It is called a psoas abscess if the tuber- 
cular product gravitate along the course of the psoas muscle and appear 
as an abscess underneath Poupart’s ligament. Abscesses originating in 
the hip,oint often make their first appearance over the outer or inner 
aspect of the thigh, some distance below the joint. Abscesses originat- 
ing in the shoulderjoint often wander a considerable distance away from 
‘the joint, along the course of the biceps or triceps muscle. 
Bacteriological examination of the contents of such abscesses will 
show conclusively whether they are true puscontaining abscesses, or 
whether they are pseudo-abscesses. If caltivations are made with their 

contents, pus-microbes will grow upon proper nutrient media, if it is a 

true media, while from the contents of a pseudo-abscess only the 
microbes of the primary infection can be cultivated. The information 
obtained by the discovery of the essential cause can be confirmed by 
inoculation experimeuts, Cold abscesses, as a rule, are painless, not 
tender to the touch, and give rise to little or no febrile disturbances. 
Diagnosis. —The diagnosis of a chronic abscess is based not so much 

upon the location, size, and characteristic features of the swelling as a 

careful consideration of the symptoms of the local lesion from which it 
started. Tuberoular affections of the spine and hipjoints are accompanied 
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7. Carbunole.—A great deal of confusion has been created in the 
minds of students in reference to what is really meant by « carbuncle. 
This confusion has been brought about by the teachings of some of our 
text-books, both old and recent, which assert that carbuncle is always 
caused by infection with the bacillus of anthrax, while others speak of 
Jess malignant form of carbuncle caused by suppurative inflammation. 
Malignant carbuncle, or malignant pustule, is the anthracie form of 
carbuncle, which always starts from a single centre of infection, and is 
always attended by necrosis of the overlying skin. The ordinary 
carbuncle, which is under consideration now, is caused by infection with 
pus-microbes, and differs from a furuncle only in so far that it is made 
up of a number of foci of suppuration, which develop simultaneously or 
in rapid succession, and usually become confluent. A carbuncle of this 
kind is in reality nothing else, etiologically and pathologically, but a 
group of furuncles, A section through a carbuncle, before extensive 
liquefaction has occurred, will show a number of foci of suppuration and 
necrosis, each one of which, taken separately, would represent a furuncle. 
On account of the more extensive area of infection in carbuncle than in 
furuncle, the local symptoms are much more severe. ‘The tissues at an 
early stage become so extensively infiltrated that the carbuncle feels as 
hard as cartilage. The pain,as a rule, is very great. In size,a carbuncle 
varies greatly ; it ig sometimes not Inrger than a 5-cent piece, and it 
may attain a circumference fully as large as an ordinary soup-plate. 
‘The inflammation, which first attacks the skin and subcutaneous tissue, 
in unfavorable cases, extends to the deeper tissues and also travels in a 
peripheral direction. If the carbnncle fa large, the skin covering it 
becomes gangrenous and extensive sloughing takes place. If the car- 
buncle is small, composed of only three to four centres of suppuration, 
the skin is not destroyed, with the exception, perhaps, of a very small 
portion, corresponding to the apex of each foruncular focus. Central 
necrosis of the connective tissue in each supparating focus invariably 
oceurs, and if the inflammation is very severe and extensive the whole 
earbuncle becomes necrotic mass. In mild cases the tissues between 
the suppurating foci are preserved, and after the elimination of the 
necrored tissue the part presents a cribriform appearance, each depres 
sion indicating the exact position of the former focus of infection. 
Carbuncle is met with more frequently in persons advanced im years, 
and attacks in preference such parts as are most exposed t infection 
from without, as the neck, face,and hands. The dangers to life evmnerted 
with carbuncle are exhaustion and septicarmia. in the progressive form 
‘while thrombo-phlebitis and pysemia may ocenr as fatal complications 
even if the disease is circumscribed and the local symptom mat severe 
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central osseous lesion of « similar nature can seldom be demonstrated. 
Infection in most instances takes place by pus-microbes, which have found 
their way into the circulation from a suppurating wound or through the 
respiratory or intestinal mucous membrane, and schich localize in the 
medullary tissue prepared for their reception by anatomical peculiarities 
Of the capillary vessels, or by a locus minoris resistentize, created by an 
injury or some antecedent pathological condition. A number of well- 
authenticated cases have been reported where a subcutaneous fracture 
‘became the starting-point of an attack of osteomyelitis in patients who 
suffered at the same time from a suppurating wound in a part distant 
from the fracture. In such cases it is reasonable and logical to assume 
that pusmicrobes enter the circulation and are conveyed by the blood-cur- 
‘rent to the seat of fracture, where they are arrested and find a favorable 
soil for their reproduction and the exercise of their pathogenic properties. 
Such cases are simply the counterpart of what has been accomplished by 
experimentation. Clinical experience and experimental research have 
shown that pus-microbes localize in preference near the epiphyseal line of 
the long bones. During the growth of bone this region is supplied with 
new, growing, and imperfectly-developed capillary vessels —a condition 
‘which cannot fail in favoring localization of floating micro-organisms in 
this locality. Neumann has also called attention to a peculiarity of the 
capillary vessels in the medullary tissue, their calibre being four times 
greater than that of the arterial branches that supply them —another im- 
portant anatomical condition which predisposes to localization of microbes 
in this tissue, Histological investigation has also shown that the small 
blood-vessels in the medullary tissue are devoid of a proper vessel-wall, 
‘and appear more like channels or excavations than blood-vessels—another 
condition which must yield a potent influence in determining congestion 
in these vessels and mural implantation of infected leucocytes under the 
action of an exciting cause or causes. As Luecke has shown, and as 
Rinne again asserts, the medullary tissue is prepared for the action of 
pus-microbes by the causes which precipitate an attack of some acute 
febrile affection, as variola, typhoid fever, scarlatina, rubeola, and diph- 
theria, Children and young adults who have passed through an attack 
of any one of these infectious diseases are strongly predisposed to an 
attack of acute suppurative osteomyelitis. Excluding all such inf. 
ences, there is still left a large number of oases where osteomyelitis 
attacks persons otherwise apparently in perfect health. My own obser- 
vations induce me to attribute to exposure to cold an important role as an 
exciting cause, I do not wish it to be understood that exposure to cold 
alone could ever result in an attack of acute suppuration of the medul- 
lnry tissue, Pusmicrobes inhabit persons in perfect health, and they 
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the intestinal canal would give rise to diarrhoea as a premonitory symp- 
tom. The local symptoms will be considered separately, as a correct 
early diagnosis can only be made by a careful study of these, individually 








ain is one of the earliest and constant symptoms of acute 
is. It may be absent in multiple osteomyelitis, where the 
Patient passes into @ condition of stupor almost from the beginning. 
The pain is described by the patient as being excruciating, of a boring. 
‘tearing, or throbbing character. It is not limited to the area involved 
by the disease, but is often diffuse, extending to the adjacent joint and 
‘over s considerable portion of the shaft, It is caused by the great 
tension resulting from the pressure of the inflammatory product in « 
tiseue surrounded by an unyielding case of compact bon i 
creases as the exudation becomes more abundant, and is diminished or 
subsides almost completely with the escape of the inflammatory product 
from the interior of the bone into the surrounding soft tissues. Sudden 
diminution of pain is almost a certain indication that perforation of the 
bone has occurred, and that the pus has escaped into the paraperiosteal 
tissnes. The location of pain should be carefully inquired into, as in 
multiple osteomyelitis this symptom will locate, at an early time, the 
number and location of bones affected. In multiple osteomyelitis the 
disease may appear simultaneously in several bones far apart, or the 
disease appears in one bone first, and other bones are attacked later 
successively. ‘The appearance of pain in a new locality is generally an 
indication that another bone has become involved. 

Tendemness.—The patient is very seldom able to locate accurately 
the primary focus of the disease in an infamed bone, as the pain is 
diffase, but the pain caused by pressure will enable the surgeon to locate 
the primary focus within the bone with accuracy, even before any ex- 
ternal swelling has appeared. During the first few days the arca of 
tenderness will correspond to the extent of the disease in the interior of 
the bone, and the centre of this area will correspond to the primary focus 
Of the inflammation. Tenderness is most acute where the disease has 
approached nearest the surface of the bone, and by this means the sur- 
geon locates the site for early operation. Tenderness is caused by the 
secondary periostitis. In osteomyelitis of the long bones this symptom 
appears first near one of the epiphyses, and extends later ward the 
shaft of the bone as the periostitis ascends or descends in that 
direction. 

‘Swelling.—The absence of external swelling during the fret few 
days of an attack of acute osteomyelitis has often given rise to mistakes 
in diagnosis. As the primaxy inflammation is located in the interior of 
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phlegmonous inflammation of the connective tissue, while it is diffuse 
from the beginning in osteomyelitis. This distinction is a good one. 
‘The importance of searching for points of tenderness in the diagnosis 
and location of the disease has already been alluded to. The differentin! 
diagnosis between rhenmatisin, gonorrheeal arthritis, and osteomyelitis is 
not difficult, as in the former diseases the joint affections occur a8 0 
primary disease, while in osteomyelitis they appear as complications. 








PROGNOSIS. 

‘Modern aggressive surgery has greatly diminished the mortality of 
acute osteomyelitis. Under the old, expectant, non-antiseptic treatment 
it was great. Thus, Demmé lost 4 out of 17 cases; Luecke, 11 out of 
24; Kocher, 9 out of 86; and Schede, 3 out of 28 cases. Multiple osteomye- 

‘with grave symptoms of septiciemia from the beginning, almost with- 
out exception proves fatal in less than two weeks. Death in such cases is 
caused by progressive sepsis resulting from the entrance of large quan- 
tities of pus-microbes into the circulation. After death no charncter- 
{etic macroscopical lesions can be found in distant organs, and micro- 
scopical examination reveals only the minute changes in the capillary 
‘vessels typical of acute septicemia, If the patient escape this, the frst 
source of danger to life, he is still exposed during the duration of the 
acute symptoms to the more remote risks incident to the presence of 
septic thrombo-phlebitis. If any of the thrombi undergo softening and 
disintegration, fragments reach the general circulation and constitute 
infected emboli, which establish in distant organs, notably the lungs and 
jdneys, indepencent centres of suppuration,—the so-called metastatic or 
pysmie abscesses. The nccession of this fatal complication is announced 
by recurring chills, an intermittent form of fever, and is followed within 
short time by death from sepsis or exhaustion. Another fatal accident 
which may occur is fat-embolism, The medullary tissue is liquefied by 
the suppurative inflammation, and some of the free fatglobules may be 
forced into the circulation by the intracsseous pressure, and death is 
preceded by rapid, shallow breathing; cyanosis; small, rapid pulse,— 
‘symptoms which point to the existence of an obstruction to the passage 
of the blood from the right to the left side of the heart. Extensive 
destruction of the medullary tissue is always followed by marked 
angmia,and this condition is prominent symptom in all cases of osteo- 
myelitis, as this disease seriously impairs the function of one of the 
important blood-produeing organs. Schede lns seen, in cases of acute 
‘osteomyelitis, the proportion of the white to the red blood-corpuscles 
increased to 1:100. The clinical thermometer is an important prognostic 
aid in this as well as in many other acute infective processes. If the 
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pressure in that locality. Clinical experience has proved the comtrary. 
‘As acute osteomyelitis, withoat direct exporare of the marrow.is cansed 
by infection with pus-microbes, which reach the tissee throegh the 
circulation, the inflammatory process mast commence in the capillaries 
from mural implantation of microbes or leacocrtes comtaining them. 
‘The cause of the inflammation is primarily eedorascalar. and 
reaches the medullary tissoe with the leacocytex. Intense alteration of 
the capillary wall is always present im these cases. giving rise to rhexis 
Pus from acute osteomyelitis almost always presents a reddish appear- 
‘ance, which is owing to the presesce of extravasated blood. The infam- 
mation extends rapidly to the larger veins, which become blocked by the 
formation of a thrombus. If pasmicrobes enter the thrombosed reins 
in sufficient quantity to cause Liquefaction of the coagulated biood. 
Pyeemia results from transportation of fragments of sack infected 
thrombi to the distant circulation. Extensive thrombo-phlebitis results 
in arrest of circulation in portions of the bone. or perbaps of the entire 
shaft, which is followed by the usual consequences of such a conditioe— 
necrosis. Necrosis is undoubtedly also caused by the local toxic effect 
of the ptomaines of the pusmicrobes upon the tissues and the pressure 
resulting from the presence of the inflammatory exndate in a tissue not 
capable of distention. The central medallary cavity is rapidly trans- 
formed into an abscesscavity. The pus occupies either the entire 
cavity, a certain section of it. or im the form of multiple circumscribed 
abscesses or infiltration. The infection from the central focus extends 
along the blood-ressels and soon reaches the periosteam, which becomes 
the seat of an inflammation which resembles, pathologically, the medul- 
lary lesion in every respect primary. The secondary periostitis in every 
case of acute osteomyelitis always assumes a suppurative type. Pus 
accumulates between the periosteum and bone, causing often extensive 
denudation of the bone. The periosteum at some points is destroyed 
when the pas reaches the surrounding connective tissue, which then 
‘becomes the seat of a phlegmonous inflammation. The periosteal defects 
are not restored subsequently, and at these points openings remain later 
in the new bone, called cloace. After the active symptoms have sub- 
sided the suppurative periostitis gives way to a process of repair, during 
which the periosteum forms a case of new bone around the necrosed 
portion, which, in technical language is called an involucrum. The 
abscess in the soft parts heals, and one or more fistulous communica 
tions between the surface of the skin and the dead bone in the interior 
of the involucrum remain. The external openings are often quite distant 
from the clorce, and in such cases it is difficult, if not impossible, to 
discover the dead bone by probing. The necrosed bone is called a 
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osteomyelitis is complicated by the co-existence of other diseases. such 
as syphilis, tuberculosis, rachitis, etc., the treatment of the latter shoukl 
receive appropriate attention. 

Late Operations.—As late operations will be considered the operative 
removal of sequestra. The operation for the removal of detached dead 
bone is called necrotomy or sequestrotomy. 
sequestrum should always be postponed unt 
taken place and the involucrum is strong enough to farnish the peces- 
sary mechanical support. If an operation is undertaken at an earlier 
time there is danger of unnecessarily removing a portion of healthy bone 
or of leaving a part of the sequestrum. Necrosis is not a disease, bat 
always a result of a destructive inflammation. It is not always easy to 
determine whether separation of the sequestrum has taken place in a 
given case. The sinus leading down to the dead bone may be so tortn- 
‘ous that it is impossible to introduce a probe into the interior of the 
involucrum. Again, if the sequestrum is felt with the probe it is often 
impossible, by any kind of manipulations, to ascertain in this manner its 
mobility, as it is often firmly encased in a bed of grannlations. The time 
required in separation of the sequestrum varies greatly,—a whole pha- 
lanx of a finger may be separated completely in four weeks, a cortical 
sequestram of a long bone may. become detached in six weeks to two 
‘months, while the separation of half or an entire shaft of the large, long 
bones, as the femur or humerus, may require from three to six months. 
If the patient's general health is improving there is no need of haste in 
the removal of a sequestrum, as there is nothing lost and a great deal 
gained by waiting until sufficient time has elapsed for separation to take 
place. Sequestrotomy, if properly performed, is one of the most grateful 
of all operations, as it is attended by little or no danger to life, and is 
ually followed by a favorable result. Its performance has been greatly 
implified by the use of anesthetics and Esmarch’s constrictor. 
ince Esmarch taught us how to obtain, by a very simple appliance, 
8 bloodless condition of the limb daring the operation, the surgeon can 
make the necessary dissection with the same degree of accuracy as in 
‘the dissecting-room, thus avoiding injury of important vessels and 
nerves, which formerly occurred quite frequently even in the bands of 
the most accomplished surgeons. Before the operation the entire limb 
is disinfected and rendered bloodless by elevating it for a few minutes, 
‘when an Esmarch constrictor is applied on the proximal side and some 
distance from the seat of operation. I have met, in my practice, with 2 
eases of paralysis of the musculo-epiral nerve from the use of Esmarch’s 
constrictor, which was applied about the middle of the arm, and, 
although both patients recovered perfect use of the limb in the course 
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tions in the past ; hence the dead bone was removed through a compara- 
tively small opening in the bone, either in foto or after fragmentation. 
Modern surgery not only seeks to remove the dead bone, but to place the 
cavity in the best possible position for rapid healing. ‘The first indica- 
tion to be fulfilled in securing a favorable reparative process after the 
operation is to obtain an aseptic condition of the cavity. ‘This can only 
be done by exposing the interior of the entire cavity. Chiseling is con- 
tinued until both ends of the cavity are reached, when the sequestrum 
can be lifted out and the granulations lining the cavity are scraped out 
with a sharp spoon. Spoons of different sizes should be at hand, as the 
interior of such cavities usually present depressions and sinuses, which 
can be only dealt with successfully by keeping on hand different-sized 
spoons. After the mechanical removal of the infected tissues the cavity 
is washed out with « solution of corrosive sublimate (1 to 1000) and 
rubbed out and dried with an antiseptic sponge. It is evident that the 
healing of such @ cavity, by unaided resources of nature, would be a 
slow process. Various attempts have been made to overcome the difti- 
culties in the healing of cavities with unyielding walls. D. J. Hamilton 
suggested spongegrafting. Neuber made flaps of the skin from each 
side, which he fastened to the floor of the cavity with bone nail 

Schede utilized the blood, which he allowed to accumulate in the 
cavity after suturing the external parts, and obtained some excellent 
results with this treatment. Recently, E. Habn advised to detach the 
skin on ench side to within an inch, at the posterior surface of the limb, 
for the purpose of better immobilization of the flaps, which are to be 
mitted over the centre of the gutter by suturing. For some years the 
author has been experimenting on animals with decalcified bone in the 
healing of aseptic bone-cavities, and the experimental as well ns the 
clinical results obtained so far exceed all expectations. ‘The decalcified 
bone-chips are preserved in an alcoholic solution of corrosive sublimate 
(1 to 500) or a solution of iodoform in sulphuric ether. The most essen- 
tial condition for success, in the treatment of bone defects by implanta- 
tion of decalcified bone, is a perfectly aseptic condition of the tissue to 
be brought in contact with the implanted bone. ‘This condition is easily 
procured in operations on bones for lesions other than those caused by 
infection with pus-microbes, such as tumors, echinococcous cysts, and 
tuberculous and syphilitic affections uncomplicated by suppuration. In 
the surgical treatment of these affections, after the removal of the dis- 
eased tissue the seat of operation must be aseptic, if the ordinary pre- 
cautions in the prevention of infection from without have been observed 
In such cases speedy healing of the external wound and the early partial 
or complete reproduction of the lost bone are assured. The next most 
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the purpose of guarding more securely against the entrance of unfiltered 
air, The whole of the dressing is retained by a circular gauze bandage, 
evenly and smoothly applied. For the purpose of securing absolute rest 
for the limb, it is placed upon a posterior splint and kept in a slightly 
elevated position. If no indications arise, the first dressing is not 
removed for two weeks, when the entire wound will usually be found 
healed, except a few granulations at the place where the catgut drain was 
inserted. A smaller antiseptic compress is applied and the limb dressed 
in a similar manner. It is prudent to enforce rest,—not only till the 
external wound has healed, but until the process of repair in the interior 
of the bone has been completed, which embraces a period varying from 
four weeks to three monthe, according to the size of the cavity and the 
age of the patient. If an operation for necrosis with implantation of 
decalcified antiseptic bone-chips is followed by suppuration, it is an evi- 
dence that antisepsis was imperfect, and such cases must be treated upon 
the same principles as suppuration in other localities. If suppuration 
take place soon after the operation, and is profuse, itis probable that all 
of the bone-chips will have to be removed in order to facilitate the dis- 
infection of the cavity. If it develop after granulation tissue has had 
time to form, and the discharge of pus is moderate in quantity, the pros- 
pects are that the bone will remain and serve its purpose as a nidus for 
the granulation tissue, In such cases an antiseptic irrigation should be 
made every three or four days until suppuration has ceased. If the 
Done-chips are lost by suppuration, or have to be removed for the pur- 
pose of a more thorough disinfection of the cavity, no attempt should 
be made at reimplantation until suppuration has been arrested ; or, in 
other words, until the cavity has become lined with granulation, and 

in a comparatively aseptic condition (when the time for secondary im- 
plantation hss arrived). After the cavity has been irrigated with a strong 
‘antiseptic solution the superficial granulations are removed with a sharp 
spoon, and it is packed with bone-chips, which are implanted in the same 
manner xs in the treatment of a recent cavity. 

Complete closure of the external wound under these circumstances 
is seldom obtainable, and the surface of the exposed portion of the cavity 
should be provided with a thin layer of Schede’s moist blood-clot. 
I have resorted to implantation of decalcified antiseptic bone-chips in 
the treatment of bone-cavities, after necrotomy and operations for tuber- 
culosis of bone, in at least 25 cases, and have ad the satisfaction of 
healing large defects withont a drop of pus under one or two dressings 
in from two to four weeks. Only in a small percentage of the cases was 
it found necessary to remove the packing, and in most of these secondary 
implantation proved sueceesfal. Schede's blood-clot does not possess 
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passed through an attack of acute osteomyelitis. The tibia, femur, and 
humerus are the bones which are most frequently attacked by recurrent 
osteomyelitis. The secondary attacks occur either in the centre of the 
sclerosed bone, the former site of the infected medullary cavity, or near 
‘one of the epiphyseal lines. I have no doubt that secondary osteo- 
myelitis will be of less frequent occurrence after early operations for 
osteomyelitis, and that antiseptic sequestrotomy will be more generally 
practiced. 

‘Symptoms.—The most important symptoms of circumscribed central 
suppuration in bone are pain and tenderness. The pain is deep-seated, 
intense, of a boring or gnawing character, and is generally more severe 
after active exercise and during the night. It is often intermittent, and 
huas frequently been wrongly interpreted as neuralgia of bone. 

‘The tenderness is circumscribed, and corresponds to the location of 
‘the suppurating focus. It is due to a circumscribed secondary plastic 
periostitis. ‘The external swelling is slight, and often completely wanting. 
‘Usually neither redness nor cedema are present. 

Pathological Anatomy.—Limited suppurative osteomyelitis gives rise 
to acircumecribed abscess, which varies in size from a pea to walnnt. 
Necrosis of bone seldom takes place ; if it does, the sequestra are small 
and composed exclusively of cancellated tissue. If the abscess is situated 
in an epiphysis it may open into the adjacent joint and become the cause 
of secondary suppurative arthritis. Thrombo-phlebitis, sepsis, and 
pyemia rarely occur. ‘The periostitis which attends chronic suppuration 
in bone always assumes a plastic type, as the periosteum is beyond the 
reach of pus-microbes. Epiphyseal osteomyelitis is often associnted with 
chondritis and osteoporosis —conditions which may result in pathological 
fracture. If in this form of osteomyelitis the suppuration extend to 
the periosteum, a circumseribed suppurative periostitis occurs, which is 
followed by the formation of small abscesses in the epiphyseal region, 
Limited necrosis in these cases is of frequent occurrence. 

‘Treatment.—Circumscribed osteomy-litic processes in the epiphyseal 
extremities of the long bones, as we observe them in eases of primary 
circumscribed suppuration in the epiphyseal region, or in the form of a 
recurring attack in the same place or in the sclerosed shaft, perliaps 
‘years after a diffuse osteomyelitis of the entire shaft, are favorable cases 
Tor implantation of decalcified antiseptic bone-chips, as an aseptic con- 
dition of the eavity can be readily procured after the operative removal 
of the infected tissues. The inflammatory focus can be located externally 
with nccuracy by the presence of a circumscribed area of tenderness, 
and the centre of the tender spot constitutes the guide in the search for 
the abscess, The operation is performed under sti preeau- 
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CHAPTER XI. 


‘Sopruration 1x Lance Cavities; Anscess or INTERNAL ORGANS. 





‘Tnx suppurative affections of the different large cavities in the body 
Present so many features common to all of them that they will be con- 
sidered together in this chapter. Suppurative inflammation of a mem- 
brane, synovial or serous, lining a closed cavity, is characterized by the 
rapidity with which the inflammatory process spreads over the entire 
surface, and the retention of the products of infammation in a preformed 
closed space. Abscesses of internal organs result from infection by the 
extension of a suppurative lesion from the surface along the course of 
dlood-vessels, Iymphaties, nervesheaths, or by locslization of pus 
microbes floating in the blood in a locus minoris resistentie of an organ. 








SUPPURATIVE ARTHRITIS. 
Suppurative inflammation in an intact joint is always caused by 
localization of pus-microbes in the synovial membrane, conveyed to thin 
structure by the blood, which results in suppurative synovitis, and, by 
the extension of the infection to the other structures of the joint, 
often followed by complete disorganization of the joint. In this manner 
metastatic suppurative synovitis is caused, as it occurs, in pyzmia, 
gonorrhera, and in some of the general infective diseases. 
Bacteriological Researches.—In animals susceptible to the action 
of pusmicrobes, the injection into a joint of a pare culture is usually 
followed by acute suppuration, and, not infrequently. by the formation 
of extensive parsarticular abscesses. Hoffa, Kranzfeld. aud Krause have 
studied, with special care. the microbie origin of suppurative syno- 
itis, and all of them found in the pas ope or more varieties of the 
robe of suppnration. Krause found. in the pas of suppurating joints 
in small children, a streptococens. the identity of which with the cme 
described by Rosenbach was proved by cultivation experiments. In 
‘one case the same microbe was also found in the products of a purulent 
meningitis, which followed in the coarse of the joint dimase. The same 
streptococcus was found by Heber and Balint in pus from a suppurst- 
ing joint, and in the diphtheritie membranes of a waritfever patient. 
‘The socalled govorrbeal rheemstism is a suppurstiv« eynuvitis. bet 
opinions are divided im reference to the pyrogenic properties of the 
(259) 
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ances, caused by the presence of inflammatory exudation, or the partici- 
pation of the surface of the brain in the suppurative process. In the 
‘acute septic form, following a compound fracture of the skull, the first 
symptoms are observed, usually, during the second or third day after 
the injury, and rapidly increase in intensity from the progressive exten- 
sion of the infection. In the circumscribed form the symptoms are 
more localized. ‘The headache is often severe, especially if the inflam- 
mation is located upon the inner surface of an intact dura, and involves 
a corresponding extent of the subjacent membranes and cortex of the 
brain, The early symptoms are those of irritation, to be followed, 
the accumulation of pus increases, by evidences of compression. By 
means of focal symptoms it is often possible to locate the seat of the 
inflammatory product in the interior of an intact skull with sufficient 
accuracy to enable the surgeon to evacuate the pus by operative measure 
Acute suppuration between the surface of the brain and the inner sur- 
face of the skull is always attended by n rise in the temperature. The 
pulse is accelerated, at first full and bounding, to become slower and 
slower as compression increases. If the pulse, in a case of endoer 
inflammation, hns been gradually reduced from 120 to 35 or 40, it is 

ign that cerebral compression has reached the maximum extent con 
patible with life, and when it again reaches its former frequency it is an 
indication that dissolution is near at hand. The condition of the dura 
mater in subdural suppuration is of great importance in determining the 
presence or absence of accumulation of pus. In compound fractures, 
with loas of bone-snbstance, the existence of a sulxtural abscess is indi 
cated by bulging of the dura into the opening of the skull and absence 
of cerebral pulsations. In trephining the skull for a supposed endo- 
cranial abscess, the surgeon's duty is to explore the subdural space, or 
to incise the dura mater, if this membrane appear tense or bulge into the 
opening, and if cerebral pulsations cannot be seen or felt. 

Treatment.—The successful prevention of endocranial infection by 
rigid antiseptic precautions in compound fractures of the skull and endo- 
cranial operations is one of the best arguments in support of the value 
of the antiseptic treatment of wounds. Intentional opening of the 
skull under strict antiseptic precautions is seldom followed by suppura- 
tive endocranial inflammation. Compound fractures of the skull without 
fatal injury to the brain, if treated by strict antiseptic measures soon 
after the receipt of the injury, generally result in recovery of the patient. 
‘The most important indieation in the treatment of these cases is to 
prevent infection of the wound, and thus guard most effectively against 
‘the occurrence of endocranial suppuration. 

In the treatment of compound fractures of the skull, correction of 
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‘as an infected compound fracture of the skull. If it follow = com- 
Pound fracture, loose, detached bones are removed, and the whole sup- 
purating surface is disinfected; after which, tubular drainage is estab- 
lished. “If it follow a fissured fracture, a sufflciently large opening is 
made fi the skull, to permit of free disinfection, and the accumulation 
of pus is prevented by the insertion of « tubular drain. Suppuration 
between the dura mater and the cranial vault in an intact skull is treated 
by making one or more openings in the skull for disinfection and drain- 
age. A subdural abscess without fracture of the skull is to be accu- 
rately located by a systematic and accurate study of the clinical history 
of thecase, and by reference to the etiology of the suppurative process, 
and the information thus obtained can usually be corroborated by focal 
symptoms which point to the exact location of the disease. The skull 
is opened with the chisel over the point where the abscess is suspected. 
If the dura bulge into the opening, is tense, and the pulsations of the 
brain cannot be felt, the surgeon may be almost sure that a subdural 
abscess is present, and confirms his suspicion by an exploratory pune- 
ture. If pus is found, the dura mater is incised, the cavity washed out, 
with an antiseptic solution,and s tubular drain is inserted. A daily 
change of the dressing and washing out of the cavity with antiseptic 
solution are necessary until suppuration has nearly ceased ; then the 
dressing is removed less frequently, and the drain is shortened as the 
cavity diminishes in size. If at the point where the abscess was local- 
ized the dura present. no indications of subdural, intra-eranial pressure, 
but the surgeon feels sure otherwise of his dingnosis, it is justifiable to 
make @ number of small exploratory punctures until he succeeds in 
locating the suppurating focus. If the abscesscavity is large, and the 
first opening has been made at a point unfavorable to efficient. drainage, 
it is advisable to imitate the example of Macewan, to make a counter- 
opening in the skull and dura at the most dependent point, and to main- 
tain through drainage until suppuration ceases. A localized suppura- 
tive pachymeningitis, recognized in time, and located with sufiici 
accuracy to admit of radical treatment by operative measures, is an 
affection which the modern surgeon treats with every assurance of 
success, 

(b) Suppurative Leptomeningi 
without implication of the pia mater and surface of the brain, never 
‘occurs, and on this account we no longer speak of inflammation of any 
of these strictures as separate lesions, but substitute the term lepto- 
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relative importance, but it must not be looked upon as a final statement 
of fact, in the case of man, until each area can be shown to be correctly: 
placed, as it is by the accumulation of a sufficient number of clinical and 
of post-mortem observations directly confirming the method employed. 

“In the study of cranio-cerebral topography the surgeon lias to rely 
‘on four primary landmarks in establishing a system of measurements, 
These are the giabella, or root of the nose, which bears s definite relation 
to the anterior limit of the cranial cavity, and the occipital protuberance, 
or inion, which bears a similar relation to its posterior end, correspond. 
ig to the junction of the falx with the tentorium, ‘The whole mass of 
the cerebrum is disposed between these two points, and they bear definite 
relations to its cortical matter, uninfluenced by the structure and contour 
‘of the bones forming the vault. The third constant landmark is the 
external angular process of the frontal bone, which besrs a relation to 
the lateral expansion of the frontal lobes, similar to that borne by the 
two prominences already mentioned, to the anterior and posterior ex- 
tremities of the cerebrum. It has also a uniform relation to the fissure 
of Sylvius, Lastly, the parietal eminence is of value, since it marks the 
greatest lateral expansion of the substance of the hemisphere, and, as 
Turner has shown, bears a special relation to the submarginal convolu- 
tion, To find the upper end of the fissure of Rolando by the use of 
these data, the surface measurement in the middle line of the head should 
be taken over the scalp from the glabella to the occipital protuberance. 
In ordinary adult heads this will vary from 11 to 13 inches; measured 
along this line from before backward, the distance from the glabella to 
the top of the flssure will be 55.7 per cent. of the total distance from the 
glabella to the occipital protuberance. The following scale shows the 
distance from the glabella to the top of the fssure in all ordinary 
heads — 


‘When the dtance from the glabella to the ‘The distance from the glabella tothe upper 
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“To find the top of the Rolandic fissure, Thane halves the distance 
from the glabella to the occipital protuberance, and, having thus de- 
fined the middle point of the vertex, takes a point half an inch behind itas 
the location of the upper end of the fissure. Having thus ascertained 
the upper end of the fissure, it is desirable to determine its length 
and direction. ‘The scalp measurement corresponding to its length is 
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from the external angular process of the frontal bone backward to the 
‘occipital protuberance, taking the shortest route between these points. 
Such a line drops a little toward the external auditory meatus, avoiding 
the greater convexity of the skull, which lies in the course of « hori- 
zontal line between the bony prominences. It usually passes about $ 
ich above the meatus, and thus closely corresponds to the floor of the 
middle fossa, and behind runs parallel to and nearly in the same course 
with the attachment of the tentorium and the posterior half of the 
Interal sinus, A measurement of 1} inches along this line, backward 

















Fig. &—HEAD, BEULL, AND CEREBRAL Frasvnes. (Adopted from Marsholt) 
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from the external angular process, marks the lower end of the fissure 
of 8yl From this point a straight line drawn to the centre 
of the parietal eminence accurately marks the course of the posterior 
limb of the fissure. ‘The main line of the fissure follows the line of the 
squamo-parietal suture to its highest point, whence it continues its course 
to the parietal eminence. ‘The middle meningeal artery, after grooving 
the inner surface of the great wing of the sphenoid, passes on to the ante- 
rior angle of the parietal bone, and ributed to the dura mater lining 
the anterior and superior half of the bone. If the surgeon desire to ex- 
pose the tip of the temporo-sphenoidal lobe, he should open the skull 
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‘embarrassed that I deemed the administration of an anwsthetic hazard- 
‘ous, I have repeatedly made the radical operation without narcosis, and 
the remedies which have just been mentioned answered an excellent 
purpose in diminishing the pain. If, as is so often the case, the pleura 
lined with thick, partially.detached membranes, these should be removed 
with a dull curette, as they are invariably infected with pus-microbes, 
and their presence in the pleural cavity would prolong the infection and 
retard recovery. 

(q) Urigation.—tIrrigation of the pleural cavity immediately after 
the operation is positively contra-indicated if a bronchial fistula is pres- 
ent,and it is superfluous if no putrefaction is present. In fetid empyema 
the cavity is washed out with warm, salicylated water until the fu 
returns clear. This is followed by an irrigation, for a very short time, 
‘with # 1-0-1000 solution of corrosive sublimate. None of this solution 
should be allowed to remain in the pleural cavity. 

() Drainage.—Rib resection should always be done in operations 
for empyema, as the space thus created offers ample room for the inser- 
tion of a large drain, I have frequently seen, after incision and drainage 
through intercostal space, circumscribed destructive processes of the 
‘margins of both ribs from pressure caused by the drainagetube. Such 
pressure is not only a source of pain, but interferes also with free rai 
age. Resection of such small portion of a rib does not add to the 
gravity of the operation, and is of the greatest utility in the subsequent 
management of the case. The best drain is a fenestrated rubber tube 
the size of the little finger, or two rubber tubes, somewhat smaller, 
stitched together. The tube should be from 4 to 6 inches in length, 
and always secured externally with large sefety-pin, to prevent its 

ipping into the pleural cavity. Non-observance of this little precaution 
has resulted in a great deal of trouble from drains becoming lost 
pleural cavity, The necessity of making a counter-opening and of 
establishing through drainage does not arise often, but, when such a pro- 
cedure becomes necessary, it can readily be done with a Inrge Péan 
forceps, which ean be introduced into the anterior opening, and, by 
pushing it through the intercostal space behind, which has been selected 
for the counter-opening, an incision is made down upon its point, after 
‘which the opening is dilated and a long drain drawn through both 
‘openings. After completion of the operation a large antiseptic dressing 
is applied. 

‘Aftor-Treatment.—Daily change of the dressing and antiseptic irri- 
gation will be necessary in fetid empyema, if the primary disinfection 
hhas not proved successful, in rendering the cavity free from putrefactive 
bacteria and necrosed material. In ordinary cases the dressing is not 
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cavity covered with fibrin, and a peculiar, short bacillus was found in 
the inflammatory exudate. This bacillus he believed to be the cause of 
peritonitis,and consequently termed it bacillus peritonitidus ez-intestinalis 
cuniculi. "The cultures of this bacillus upon agar-agar he describes 28 
shining, grayish-white, oil-paintlike colonies. With cultures of this 
bacillus he made 9 experiments on rabbits and 2 on dogs. Every 
‘animal which received an entire agaragar culture died of hemorrhagic 
peritonitis in from twenty to twenty-four hours. In smaller quantities, 
death from the same cause sometimes did not occur until nt the end of 
the third day. Still smaller doses produced a suppurative peritoni 
‘and death after a number of days. OF the 2 dogs, ench injected with an 
agaragar culture, 1 died after twenty-four hours of septic peritonitis, 
the other recovered after an illness of several days’ duration. In the 
fatal cases the bacillus was found in different organs, and could again 
be reproduced by inoculations with infected tissues upon nutrient media. 
‘This author maintains that the fibrinous form of peritonitis in the least 
dangerous, as the layers of fibrin tend to limit the entrance of microbes 
into the circulation, while they also retard the local diffusion of the in- 
Jection. The fibrino-suppurative variety is the next least dangerous 
form, while in the most rapidly fatal cases of septic peritonitis the local 
lesion is not characterized by any inacroscopical tissue changes. Wegner 
hhas shown by his experiments that a great variety of fuids from septic 
microbes, such as water, bile, urine, blood, ete., can be injected into the 
peritoneal cavity of rabbits without any serious results following; even 
Inrge quantities of unfiltered air, when introduced in the same manner, 
proved innocuous. Putrescible substances, when injected in small quan- 
tities, were rapidly absorbed without producing peritonitis; but when 
the qnantity injected was large, and insuffiation of unfiltered air was 
practiced at the same time, peritonitis, with putrefaction and death from 
septic intoxication, occurred. Grawitz proved that saprophytic bacteria, 
‘when injected into » normal peritoneal cavity, were promptly destroyed 
and absorbed. In cases in which the injection was made into a perito- 
neal cavity which had previously undergone alterations by injury or di 

ease, or in which the quantity of fluid was too great for speedy absorp- 
‘tion, symptoms of intoxication, as described by Weber, resulted, but 
these symptoms were unaccompanied by suppurative peritonitis. A 
healthy peritoneal cavity has also been found capable of disposing of « 
limited quantity of pure cultivations of pus-microbes, the microbes 
being removed by absorption and destroyed in the circulation, or eli 
nated through the excretory organs. But when pyogenic organisms are 
introduced into an abdominal cavity, in which the absorptive capacity 
of the peritoneum has been diminished or suspended by antecedent 
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side under this treatment, the abdominal wound is opened sufficiently 
to permit free irrigation with salicylated water, and a Keith drain is 
inserted, The free end of the drainage-tube is kept plugged with aseptic 
cotton. The fluid in the tube is removed every two or three hours by as- 
piration. Many surgeons of the present time doubt the occurrence of peri- 
tonitia without a local source of infection, and there ean be no doubt 
that so-called spontaneous peritonitis without such local focus is ex- 
ceedingly rare, but its existence cannot be denied. If euppuration in a 
Joint in the pleural cavity in the pericardium can occur without such a 
direct local cause, there is no reason why suppurative peritonitis should 
not, at least in exceptional cases, hiave a similar origin, A locus minorie 
resistentiee of « non-suppurative type in any part of the peritoneal cavity 
can determine localization of pus-microbes here as well as in any other 
Part of the body. In opening the abdomen for the evacuation of pus, 
the surgeon must look for a primary lesion, but he will not always find 
it, as it is not invariably present. Diffuse septic and st 
tonitis are seldom, if ever, cured by laparotomy. Localized suppurative 
Peritonitis brought about by curable causes is amenable to successful 
surgical treatment. An operation is indicated as soon as the presence of 
us is ascertained. Delay is dangerous in these cases, as the delicate 
walls, composed of plastic exudation, may yield to the pressure and ex- 
travasation of pus, infect a new portion of the peritoneal cavity, or per 
hape its entire extent. In circumscribed suppurative peritonitis the 
incision is to be made at a point where the pus is in contact with the 
abdominal wall. ‘The abdomen is to be opened by a careful dissection, 
and if the incision lend directly into the pus-cavity this is drained and 
washed ont with sterilized water or a weak antiseptic solution. If, on 
eutting through the peritoneum, no pus is found, and the peritoneal 
cavity has been opened, it is not safe to evacuate the pus until the peri- 
toneal cavity has been shut out by suturing the abscess-wall to the 
parietal peritoneum, or packing the wound for a few days with iodoform 
‘gauze, and postponing the opening of the abscess until firm adhesions have 
formed between the margins of the wound and the surface of the abscess- 
wall. This method of operating must be frequently resorted to in the 
treatment of pelvic abscess, abscess of the liver, and empyema of the 
gall-bladder. If the primary disease which has caused the intra-perito- 
neal supparation can be discovered, this must receive special attention. 
In circumscribed suppurative peritonitis in the right iliac region caused 
by perforation of the appendix vermiformis, the appendix must be looked 
for, and when found perforated it is excised near its attachment to the 
caecum after tying its base with a fine silk ligature ; or, if this cannot be 
done, it may be elit open and drained, as was done successfally by Tait. 
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All operations for suppurative peritonitis are to be conducted upon rigid 
antiseptic principles, and the treatment is to be followed without rela 
tion during the entire after-treatment. As patients suffering from peri 
tonitis are always greatly debilitated from the effects of the disease a 
well as from lack of solid food, which for well-founded reasons must be 
withheld, every effort should be made to sustain strength by the sys 
tematic administration of liquid nourishment and alcoholic stimulant. 
Absolute rest must be enforced for the purpose of limiting the extension 
of the disease and with a view of aiding the process of repair. 





CHAPTER XII. 
SEPricamta. 


Supricamsta, septemia, sepsis, are synonymous terms used to desig- 
nate a general febrile affection caused by the introduction into the 
circulation of the products of fermentation or putrefaction, and which 
is characterized by definite blood-changes, a typical series of inflamma- 
tory processes, a peculiar group of nervous symptoms and critical 
discharges. Clinically, and probably etiologically, it is closely related 
to pyemia, The older pathologists entertained the belief that in cases 
of septicemia the blood itself was the seat of putrefactive changes. At 
present it is generally conceded that it results from the introduction into 
the circulation of septic micro-organisms or their ptomaines. The 
symptoms do not suffice for a full characterization of the disease, but 
the specific infection is the integral and essential factor. 














BACTERIOLOGICAL RESEARCHES, 

Septic processes were among the first to excite interest in the part 
played by microorganisms in disease. Although some of the best 
pathologists have been diligently investigating this subject for years, we 
still remain in the dark concerning its true etiology and its rel 
other infective processes. True sepsis is now regarded as a general 
infection from some local source, unattended by any gross pathological 
changes. Some writers have claimed the etiological difference between 
‘septicemia and pyeemia to be a quantitative and not a qualitative one, 
while others maintain that pysemia is a specific disease eui generis, and 
that it is in no wise related to sepsis. There can be no doubt that true 
progressive sepsis, if not invariably, is, at least frequently, caused by the 
me microbes which produce pyemia. As we have seen in the fore- 
going chapter, the same microbes, when introduced into the peritoneal 
cavity, may either cause @ circumscribed suppurative peritonitis or « 
Aiffuse septic peritonitis, with all the clinical features of progressive 
sepsis. The first reliable investigations into the microbie origin of 
sepsis were made by Rindfleisch in 1866, and, somewhat later, by Klebs, 
Recklinghausen, Waldeyer, and Hueter. Rindfleisch found bacteria in 
abscesses, while the researches of Klebs initiated a new era in the etiology 
of septic diseases. Klebe differentiated between septiceemin nnd pyremia, 
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Koch’s methods, and working only with pure cultures, he was able to 
Prove beyond a doubt that the theories of progressive virulence of bac- 
teria were untenable. He showed that the highest degree of virulence 
was already attained in the second generation. He pointed out that the 
fallacious conclusions were due to impurification in the experiments, and 
that when the proper precautions are taken, in the process of steriliza- 
tion, to prevent the admixture of other micro-organisms, the introdue- 
tion of one kind always produces in the same animal the same definite 
result. 

‘The most interesting conclusions to be drawn from the experi- 
ments in Koch's laboratory point to the fact that septicemia is only 
‘2 general term which includes a number of morbid processes, and this 
in well illustrated by the injection into the tissues of the “ vibriones sep- 
tiques” of Pasteur. Surface inoculations with these bacilli produce no 
effect ; their pathogenic influence became only evident after injections into 
e tissue. Gaffky found thet this bacillus 
a 8 grows most readily upon potato. Koch 
plied to the condition produced by 
\\ this bacillus the term “malignant 
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Malignant CEdema.—The bacillus of malignant codema was de- 
scribed by Koch as the cause of a fatal disease in guines-pigs and rab- 
bits, The same bacillus was described by Pasteur as “ vibrion septique.” 
Recently, this disease as been found also in some of the domestic mam- 
malia and in man. The bacillus resembles morphologically the bacillus 
anthracis. 

Usually, two or three bacilli are joined end to end, and thus form 
straight or curved rods two or three times the length of one bacil- 
Jus. When stained, the threads present a granular appearance, from the 
unequal distribution of the staining material. 

‘This bacillus is somewhat narrower than the anthrax bacillus, and 
‘when stained does not present such a regular, chaindike appearance. 
Sometimes the bacillus is found motile, but not always, while the anthrax 
bacillus is always devoid of this property. It multiplies by spores, but 
these appear only in the middle and at 1 ends. 
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elaborated by septic micro-organisms. Future research may yet demon- 
strate that even this, the most harmless form of septicemia, is not an 
aseptic fever, but that it is caused by pathogenic micro-organisms, either 
too few in number or not of suflicient potency to produce the graver 
forms of the disease. 

(b) Sapremia,—This word was devised by Mathews Duncan to include 
‘8 form of septicemia resulting from the absorption of the products of 
Patrefaction. Sapremia is the typical form of septic intoxication, as it 
is always caused by the introduction into the circulation of preformed 
toxines or ptomaines elaborated in dead tissues by putrefactive bacteria. 
It is closely allied to fermentation fever, as the symptoms are never in- 
tensified after the removal of the primary cause, but, a8 rule, subside 
Promptly after this has been accomplished. As sapramia never occurs 
without putrefaction of necrosed tissue, and as putrefaction never takes 
place without infection with putrefactive bacteria, it becomes necessary 
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Flos, 72,7R AND 74—BACHLLUB BAPROGENES 1,28, 42:1. (Rosenbach) 


Bacilli of Putrefsction,—The bacilli of putrefaction exercise their 
pathogenic qualities only in dead tissue exposed to the atmospheric 
nic, Clinically they are therefore present in the products of coagulation 
necrosis, or as a secondary infection in tissues destroyed by other micro- 
‘organisms, Most of them possess gasogenic properties. Rosenbach 
discovered, in different fetid secretions, three forms of bacilli which he 
designated respectively bacillus saprogenes 1, 2, 8. 

Bacillus Saprogenes 1—A comparatively large bacillus, which mul- 
tiplies by end spores, which, however, grow only from one end of the 
Vacillus. 

On nutrient agar-agar the bacillus grows in the form of an irregular 
sinuous streak, with s mucilaginous appearance. The bacilli grow 
readily also in blood-serum, and all cultures emit the odor of decom- 
posing kitchen refuse. Albumen or mest acted upon by a culture of this, 
bacillus undergoes rapid patrefaction if exposed to atmospheric air, but 
if air is excluded the action of the microbes upon these substances is 
ry slight. Cultures injected into healthy tissues and joints are 
harmless, 
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fare observed on the surface of the gelatin, although at this early stage 
no liquefaction can be detected. The movements are not observed if 
the nutrient medium contains 10 per cent. of gelatin. Spore formation 
‘was never observed. Injected subcutaneously in small doses, no results 
‘were obtained ; larger doses sometimes caused circumscribed abscess at 
the point of injection. Intra-venous injection of a large dose produced 
toxic symptoms in rabbits and guinea-pigs, and these were not modified 
by using the filtrate of a liquefied culture, showing that the toxic sub- 
stance was held in solution. 

Proteus Mirabilis. —Rods varying greatly in length, sometimes so 
short that they appear like cocci, at others of considerable length. 

The rods occur singly and in zotgloa, and sometimes in tetrads, 
pairs, chains, or as short rods in twos, 
‘resembling bacterium termo,—in fact, 
in all conceivable transition forms. 

Cultivated on nutrient gelatin 
they form a thick, whitish layer, in 
concentric circles, which in time lique- 
flies the medium. Similar movements 
‘are observed in capsulecultivations 
as with proteus vulgaris, ‘The patho- 
genic properties of the mirabilis are 
the same as those of vulgaris. 

Proteus Zenkeri.—Rods about 
four times as long as wide, in two, 
like bacterium termo. Cultivated on 
nutrient gelatin no liquefaction re- 
sults, but a thick, whitish-gray layer 
is formed, with sloping margins. The 
Dacilli are motile, and the 
nomena are observed on the solid medium as in the other forms, Spirilli 
and spirslinar forms are seldom seen. Gelatin and blood-serum cultures 
emit no fetid odor, but meat-infusion undergoes rapid putrefaction and 
yields the usual fetid odor. ‘The pathogenic qualities are the same as 
those of the other species of proteus, 

‘As the microbes of putrefaction, which have first been described, 
possess limited or no pathogenic qualities when introduced into healthy 
‘tissue, it is evident that their toxic effect is caused by a soluble substance 
which they produce when they find their way into dead tissue exposed to 
atmospheric air. This leads us to a consideration of the 

Plomeines.—Ptomaine is a term used to designate certain toxic 
substances (resembling alkaloids) which are produced during the procese 
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fare the cause of the various forms of fermentation and putrefaction. 
No discovery, perhaps, attracted such universal attention as Pasteur's 
theory of fermentation. This theory was strengthened somewhat later 
by Lemaire’s observation, that all fermentative changes in fluids are su 
pended on the addition to the fluids of phenic acid, from which he 
concluded that fermentation must be due to living organioms. Next 
‘came the carefully-conducted experiments of Lister, who showed that air 
ia deprived of ite action in causing putrefaction of organic substances 
if it ie passed through a filter, or if the fuids are placed in an open vessel 
with the mouth of the vessel so arranged that dust cannot reach the 
fluid by gravitation, 

Lister's great life-work, antiseptic surgery, that has created a new 
epoch in the history of medicine and surgery, is based upon what then 
‘was atill a theory, thnt inflammation, suppuration, and septic infection 
of wounds are caused by living specific micro-organisms. Selmi discov- 
ered ptomaines in an exhumed body, in 1872. The ptomaines isolated 
by him were volatile alkaloids. Gautier, independently of Selmi, and 
about the same time, made the same observations, but believed that the 
toxic substances were volatile, and that in their action they resembled 
the narcotics, morphia and atropia, and were more nearly allied to the 
alkaloid extracted from poisonous mushrooms. 

Semmer gives an account of the action of septic substances as 
studied experimentally by Guttmann, of Dorpat. The experiments ‘were 
made with putrid substances, products of inflammation, septic blood, 
‘and cultivations of septic bacteria. These researches showed that a 
chemical poison is formed in putrefying substances, and that a certai 
quantity of such poison produces symptoms of sepsis and death in 
animals. The Hood of animals killed with such putrid poisons was 
found to possess no infective qualities, and the usual putrefactive bac- 
teria were destroyed in the blood, and only appear again after the death 
of the animal. It was claimed, even at that time, that the bacteria 
elaborate the poison, as experiments made with cultures grown outside 
the body produced the same effect. Another conclusion arrived at was 
that putrid substances administered subcutaneously may produce 
gangrene, phlegmonous inflammation, or erysipelas, according to the 
stage of putrefaction, temperature, culture-soil, ete. The infective 
material was never found in the blood, but always in the products of 
inflammation. It was clearly stated that true septicer always 
preceded by a stage of incubation, 
by boiling, patrefaction, and germicides. 

Bergmann snd Augerer produced s condition in animals resembling 
septicemia, by injecting into the circulation pepsin, pancreatin, and 
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Rinne asserts that the chemical products of pus-microbes alone, as 
well as sterilized putrid fluids, never produce metastasis. He sterilized 
fluid cultures of the staphylococcus pyogenes aureus after filtration, and 
injected directly into the blood-vessels of rabbits as much as 4 grammes 
of this fluid, and in dogs increased the dose to 14 grammes. Many of 
‘the animals showed slight symptoms of septic intoxication, somnolence, 
diarrhoea, and collapse. By using still larger doses the symptoms were 
intensified and the animals died from well-marked symptoms of septic 
intoxication. Metastatic abscesses were never found in these cases. 
‘The same author las recently published some very interesting observa- 
tions on the immediate cause of death in rabbits inoculated with « pure 
culture of Koch-Gaffky’s bacillus. ‘The animals were inoculated at the 
base of the ear, and immediately after death the ptomaines were isolated 
from the tissues by Brieger’s method. In every instance he obtained a 
substance called methylguanidin, which on chemical analysis was shown 
‘to consist of the formula C,H,N. When this substance was injected 
into rabbits it produced symptoms of septic intoxication which 
resembled, in every particular, those produced by the injection of pure 
cultures obtained from septicemic rabbits. As methylguanidin could 
not be produced from the cadavers by the same method, Hoffa naturally 
came to the conclusion that it was a product of the bacilli, and that 
death was to be attributed to the production of this toxic substance in 
e8 of the infected animals by the specific action of the bacilli. 
‘The source of metbylguanidin in the body is kreatin, and the bacteria 
must possess the property of oxidation, as kreatin is transformed into 
methylguanidin only by oxidation. Brieger has isolated from human 
corpses a different set of toxic alkaloids, one of which he calls “ enday- 
erin” and the other “putrescin,” which are but feeble poisons; w 
two others, ‘ madeleine” and ‘sepsin,” which are produced later on in 
the decomposition, are much more powerful poisons, causing paralys 
and death. From decomposing albuminous substances be has obtained 
many other well-defined chemical bodies, as well as some substances to 
which no names have yet been given. 

Bourget isolated several toxic bases from the viscera of a woman 
who had died of puerperal sepsis. He also obtained from the urine 
from patients suffering from the same disease similar toxic bases, which 
killed frogs and guinea-pigs, when administered by injection, showing 
that the toxic substances formed during life, and that they are eli 
nated through the kidneys. 

‘The experimental and clinical researches to which I have referred 
above show conclusively that septic intozication is caused by the presence 
of dead tisue in the body ina state of pulrefaction, from the presence 
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to gain time for the action of remedies which will have a more permanent 
effect on the heart. Digitalis, strophanthus, strychnia, and atropia in 
‘small doses are excellent cardiac tonics and stimulants, and are indicated 
im cases where the pulse is very rapid and soft, denoting a feeble 
peripheral circulation from a weakened heart. Where life is threatened 
from syncope the patient is not allowed to assume a sitting postion, for 
fear that the increased intracardiac pressure might result in sudden 
death from heart-failure. 

Alcoholic stimulants are to be given in doses sufficiently large to 
improve the character of the pulse, and at sufficiently short intervals to 
‘maintain this effect without interruption. Brandy or whisky, in dose» 
of an ounce evers two hours, diluted with water, are most to be relied 
‘upon, bat champagne, Greek sherry, or Reich’s Tokayer are excellent 
substitutes. If the stomach is irritable or the symptoms are less urgent, 
concentrated liquid food, like beef-tea, milk, and eggnogg, must be given 
‘at regular intervals to assist the action of stimulants in sustaining the 
heart's action until sufficient time has been gained for the elimination of 
the ptomaines. 

(0) Progressive Septiommia.—This is the septic infection of modern 
authors, and differs from septi jon in that it is caused not by 
putrefactive bacteria, but by microbes which enter the circulation from 
some local septic focus, and which retain their eapacity of reproduction 
in the blood. It is called progressive sepsis, because, only too ofter 
ft is not followed by any abatement of the symptoms, as the essential 
‘cause hns passed beyond the reach of any local treatment, and goes on 
increasing in the blood until it destroys the patient. The intoxication 
tin this form of sepsis is not only caused by plomaines which are produced 
at the primary seat of infection, but plomaines are also produced in the 
Blood by the microbes which it contains. 

True progressive sepsis is caused by the introduction of septic 
micro-organisms into the tissues, where they multiply and, later, reach 
the blood, where mural implantation and capillary thrombosis take 
place, which directly interfere with the proper nutrition and function 
of important organs, and where the septic intoxication is caused by th 
formation of ptomaines, both in the blood and living tissues. For thi 
form of sepsis Neelsen has suggested the name of “acute mycosis of 
the blood,” to distinguish it from putrid intoxication, which we have 
Just described, and which Neelsen calls “toxic mycosis of the blood,” 
in which few or no microbes are found in the blood, and in which death 
is due exclusively to the absorption of preformed toxic substances from 
« patrefying depot. 

Causes. —Klebs discovered and described a microbe, the mikrosporon 
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the histological changes which are necessary for the production of pus. 
These experiments are strongly suggestive of the fact that, in man, infec. 
tion with pusmicrobes causes progressive sepsis, if a large quantity of 
pus-microbes ia introduced into tistues debilitated by a trauma, antecedent 
pathological conditions, or the action of preformed plomaines. Under 
such circumstances the pustmicrobes are reproduced with great rapidity 
at the primary focus of infection, enter the circulation before suppu- 
ration lias had time to develop, and produce » complexus of symptoms 
and a series of pathological changes characteristic of progressive 
sepsis. 

‘Symptoms and Diagnosis.—The most typical clinical picture of 
Progressive sepsis is produced in cases of septic peritonitis, dissection 
‘wounds, puerperal septicemia, and acute multiple osteomyelitis. In septic 
peritonitis, after laparotomy or penetrating wounds of the abdomen, the 
septic inflammation, as a rule, develops within the first forty-eight hours, 
and with it the characteristic symptoms of septicemia appear. In 
puerperal sepsis and the gravest form of acute suppurative osteomyelitis, 
the septic symptoms often overshadow the primary disease to such an 
extent that this is entirely overlooked. Dissection wounds often prove 
fatal from septic infection, which spreads from the wound along the 
course of the lymphatic vessels, and finally becomes general through the 
medium of the circulation, Septic infection from an accidental or 
‘operative wound can take place within twenty-four hours, and seldom 
‘occurs Inter than the third or fourth day, unless the infection has taken 
place after the first dressing. Like all other acute infectious processes, 
septicemia is ushered in by a more or less pronounced chill, or at lenst 
‘4 subjective sensation of chilliness, which may be repented during the 
first twenty-four hours. The chill is never so pronounced 
‘and does not return with the same regularity and intensi 
affection. The chill announces the termination of the period of incuba- 
tion, and is promptly followed by symptoms of reaction which, in their 
severity, are proportionate to the intensity and gravity of the attack. 
‘One of the most prominent features of the disease is n profound pros- 
tration, which may be well marked a few hours after the beginning of 
the attack. If septicemia follow an operation, or a severe accident, it 
is sometimes almost impossible to decide whether the pronounced loss 
of strength should be attributed to shock, the use of an anesthetic, or 
the beginning of an attack of septicemia. One of the most delusive 
symptoms is the utter indifference of the patient, not only as to his own 
grave condition, but to all of his surroundings. This apathy is a cha 
acteristic symptom of profound septic intoxication, ‘The patient com- 
plains of no pain. assures the physician and friends that he is feeling 
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may terminate at the end of a few hours and it may be prolonged to 
four days, according to the number of pus-microbes introduced and the 
‘anatomical structure and physiological properties of the tissues primarily 
infected. Fermentation fever follows an injury or operation within a few 
hours, and never occurs after the expiration of twenty-four hours. In 
fermentation fever the maximum symptoms appear st once, and the force 
of the pulse and strength of the patient remain unimpaired. Fermenta- 
tion fever seldom lasts for more than one or two days, while in progres- 
sive sepsis the symptoms become aggravated as the infection increases. 
In putrid intoxication the maximum symptoms are produced by the in- 
troduction into the blood of preformed soluble toxic substances from a 
depot of putrefaction. Evidences of putrefaction in any part of the 
body would speak in favor of septic intoxication, while, if septic infec- 
tion exist at the same time, it must be regarded not in the light of « 
cause, but a8.» complication. Typhoid fever is preceded by a well- 
marked prodromal stage which is absent in septic infection. ‘The erup- 
tion in typhoid fever is charncteristic, while the eruption which 
sometimes seen in progressive sepsis closely resembles the rash of scar- 
latina, and is caused by the presence of pus-microbes in the superficial 
lymphatic vessels. Internal sepsis is usually preceded by a septic phnr- 
yngitis, and frequently attended by ulcerative endocarditis. Acute mul- 
tiple osteomyelitis, the cause of fatal septic infection, can be recognized 
by searching for points of tenderness in the localities attacked most fre- 
quently by this disease. ‘The final diagnosis of septic infection must be 
Dased upon the existence of an infection.atrium, through which pus- 
microbes have entered the tissues, and from which they have reached the 
general circulation, 

Prognosis.—The prognosis of progressive septicemia is always 
grave, In cases where pus-microbes exist in large numbers at the pri- 
mary sent of infection, and reach the general circulation with great 
rapidity, and meet with conditions favorable for their reproduction, 
death is inevitable in spite of the most energetic local and general treat- 
ment. The prognosis is more favorable if infection has taken place from 
locality amenable to thorough local disinfection, if this is practiced 
upon the first appearance of symptoms, as this treatment prevents fur- 
ther ingress of pus-microbes into the circulation. ‘The existence of mul- 
tiple points of metastatic inflammation renders a recovery improbable, 
Delirium, rapid and feeble pulse, subnormal temperature, dry tongue, 
persistent vomiting and diarrhea are all unfavorable symptoms from a 
prognostic stand-point. Capillary hemorrhages distant from the primary 
infection-atrium re infallible indications of progressive sepsis, and 
their existence warrants a most unfavorable prognosis. Progressive 
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injury should be treated upon the strictest and most pedantic antiseptic 
Precautions. If, in spite of the greatest care, symptoms of septic 
infection appear after an injury or operation, no time should be lost by 
‘the useless administration of antipyretics, in the vain hope that by 
reducing the temperature the condition of the patient will be improved, 
but the first and essential object of treatment should be to remove the 
cause of the fever by resorting to secondary disinfection. All sutures 
must be removed and every portion of the wound rendered accessible to 
local treatment. Extravasnted blood and necrosed shreds of tissue 
‘must be removed, when the wound is to be irrigated with a 1-to-1000 solu- 
tion of corrosive sublimate, after which it is dried and the whole surface 
brushed with a 10-per-cent. solution of chloride of zine, After another 
irrigation and after drying the surface again, a thin film of iodoform is 
applied, and then the wound is tamponed with iodoform ganze and 
lressed antiseptically. Such a wound should never be re-sutured until 
the local and general symptoms indicate that it has been rendered 
completely aseptic. If this secondary disinfection prove unsuccessful, 
recourse should be had to permanent irrigation with a saturated solution 
of acetate of aluminum. Secondary disinfection of the peritoneal cavity, 
in eases of septic peritonitis after laparotomy, lias so far not proved 
very satisfactory, but as it is the only recoiirse in dealing with such 
desperate cases, that without it would surely run a fatal course in» 
short time, it should never be neglected. A number of the sutures 
near the lower angle of the wound are removed with blunt instruments, 
the margins of the wound are separated, and the abdominal cavity is 
flushed with warm salicylated water until the fuid returns perfectly 
clear. The end of the rubber tube attached to the irrigator must be 
inserted in such. a manner that the stream will reach the most depend- 
ent portions of the abdominal cavity ; hence it is inserted into the deep- 
‘est portion of the pelvis, and when this portion of the abdominal cavity 
hhas been thoroughly washed out the lumbar regions are dealt with in 
similar manner. After the irrigation has been completed, the patient 
is turned upon the face, 60 a8 to permit the escape of fluid by gravita- 
ion, A large glass drain is then inserted and its opening closed with 
salicylated cotton, after which the antiseptic dressing is applied in such 
‘a manner that the end of the tube remains accessible to the removal of 
fluid by jon as often as circumstances may require. In progres- 
sive sepsis, following in the course of progressive gangrene of a limb, 
amputation will become necessary if secondary disinfection and perma- 
nent irrigation have proved of no avail in arresting the septic infection. 
‘The general treatment of septic infection is the same ns lias been advised 
in cases of septic intoxication. 













































CHAPTER XIII. 
Pram. 


Pramma, or pyohemia, is a general disease caused by the entrance 
into the circulation of pus or some of its component parts, characterized 
by recurring chills, an intermittent form of fever, and the occurrence 
of metastatic abscesses. Although this disease was known a long time 
before Piorry applied to it the name it still bears, its intimate relstion- 
ship to suppurative processes was first pointed out by this surgeon. 
Piorry maintained that, as the name implies, pyemia is caused by the 
entrance of pus into the blood. Virchow, on the other hand, contended 
that no pus is found in the blood of pysemic patients, and that the sec- 
ondary or metastatic abscesses are not true abscesses resulting from the 
accumulation of pus derived from the blood, but that they are the result, 
of embolic processes, puriform softening, inflammation, and suppuration 
around the blocked vessel. Recent bacteriological investigations have 
‘shown that Piorry’s views are so far correct in that pus is produced 
within blood-vessels by the entrance of pus-microbes into the circula- 
tion, Ass wound complication pyemia can only occur after suppura- 
tion bas taken place in a wound, and, as a complication of non-traumatic 
lesions, it can only develop in the course of suppurative affections. The 
great prevalence of pyemia in overcrowded and badly-ventilnted hos- 
pitals, during the time before the antiseptic treatment of wounds came 
into use, gave rise to # general belief that the disease was due to a spe- 
cific cause, and ever since bacteriology became a science diligent search 
hhas been made to discover the specific microbe. Since the discovery of 
the microbes of suppuration, new light lins been shed upon the etiology 
and pathology of this disease. Bacteriological examinations of pysemic 
products have shown that one or more kinds of pus-microbes are always 
present, thus establishing the direct relationship which exists between 
suppurating process in some part of the body and the development of 
metastatic or pyaemic abscesses. Clinical experience has only corrobo- 
rated the scientifle investigations of this subject, inasmuch as it ha 
shown that the frequency of pyzemia has been diminished in proportion 
to the lesser frequency of suppurative inflammation under the antiseptic 
treatment of wounds and suppurating lesions. We are Justified, upon 
the basis of well-established facts, in claiming that pywmia is not a 
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found the streptococcus pyogenes. He believes that the staphylococcus 
Pyogenes aureus is the usual cause of pyemia, and especially of that 
form characterized by multiple abscesses in the internal organs. Large 
‘euttures of this coccus suspended in water and injected subcutaneously 
in rabbits caused death, and at the necropsy multiple abscesses were 
found. He maintains that pyzemia in man occurs when disturbances in 
the circulation are present, s0 that floating cocci find favorable points for 
localization within the blood-vessels. He created such disturbances 
artificially in animals by making intravenous injections of cinnnbar, 
with the result that the glandular material determined localization of the 
microbes which were introduced into the circulation. 

Besser examined bacteriologically blood, pus, and parenchymatous 
fluid from organs in 28 cases of pyzemia. In 8 cases the staphylococci 
albi and aurei were found ; in 14, streptococci ; and in 1, streptococci and 
staphylococci simultaneously. ‘The microbes were discovered during the 
patient's life in pus in every one of 20 cases examined; in blood, in 11 
of 12; and in parenchymatous serum, in 1. After death, in pus, in 17 

blood, 4 of 9; and in organs, 9 of 14. Besser’s predecessors 
described 28 additional cases of pysemia, in 14 of which staphylococci 
were found; in, streptococei. Total, 46 enses: in 22, staphylococei ; in 
21, streptococe! ; in 3, both. Besser was unable to detect the slightest 
morphological or pathogenic difference between the microbes of suppu- 
ration and those of pyzemia, 

Okinschitz made the relationship which exists between the pus- 
microbes and pysemia the subject of bacteriological investigation. He 
found that pysemic blood invariably contained either the streptococcus 
Pyogenes or the staphylococcus pyogenes aureus, demonstrated by 
cultivation and ordinary microscopical examination. As the hemic 
microbes seldom show any signs of fission, as compared with the bacteria 
at the primary focus, it is reasonable to infer that reproduction takes 
place mainly in the pus, and not in the blood; hence the great impor- 
tance of thorough disinfection. and destruction of primary foci. The 
namber of microbes in the circulating blood bears a direct relation to 
the gravity of the disease. If they are abundant, even in the absence 
of metastases in internal organs, the prognosis is grave, and if scanty, 
even if metastatic foci are present, the prospects of « favorable termi- 
nation are better. 

Pyemia in Rabbite.—Koch produced pysemia artificially in rabbits 
by injecting putrid ‘A piece of a mouse’s skin, abont a square 
centimetre in size, was macerated for two days in 30 grammes of dis- 
tilled water, and a syringeful of this Suid was injected subcutaneously 
into the back of a rabbit. Two days the animal remained apparently 
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as, for example, in the spleen and in the lungs. Koch believes that the 
Jarge metastatic deposits in the liver and in the lungs do not arise by 
gradual growth of a mass of micrococci, as in Fig 78, but by the arrest 
of large groups and of the clots associated with them; in other words, 
by true embolism. In the metastatic deposits an extensive development 
of micrococei occurs, and these are not confined to the vessels, but 
wade the neighboring tissues. In the peritoneal envity the micrococci 
were not found in Inrge masses, but isolated, in pairs or in small 
groups. 

In the vicinity of the abscess he detected the microbes in the walls 
of veins, and their passage through these into the interior of the vessels 
could be readily discerned in many places. As Koch has pointed out, 
the microbe of pyzemia in rabbits, which is a pus-microbe, when brought 
in contact with the red blood-corpuseles, increases their viscosity and 
they form larger or small coagula in the blood. ‘They can thus no 
longer pass through the minute capillary net-work, but are arrested in 
the smaller vessels, From the point of infection fresh micrococci pass 
constantly into the blood, and also individual micrococei will become 
etached from these small thrombi and emboli, and mix with the blood. 
stream. As the microbes are constantly being deposited by mural im- 
plantation, their number in the circulating blood always remains relatively 
small. Klein described s micrococeus of pysmia in mice. Certain 
cocci which were present in pork proved fatal to mice in about a week, 
Producing both purnlent inflammation at the point of injection and 
metastatic abscesses in the lungs. Inoculations in the same species of 
animal with pywmic products reproduced the disease in a typical manner. 
Pawlowsky found that by simultaneous injection of sterilized cinnabar, 
and of cultivation of staphylococcus pyogenes aurens into the circula- 
tion, he produced abscesses in various organs—in fact, the typical picture 
of pyamia, The presence of particles of foreign bodies rendered 
material aid in the development of metastatic abscesses, as the mere 
arrest of pus-microbes in the circulation without them, as a rule, was 
not found sufficient of itself to lend to the produetion of true pysemin, 
In rabbits, even, the introduction of « large quantity of a culture of 
pus.mierobes into the circulation did not produce pyzemia. Twenty-four 
hours after the injection he found the microbes in large numbers in the 
pulmonary and other capillaries, but after forty-eight hours they lind all 
disappeared from the blood. If the cocci are incorporated in, or are 
attached to, an embolus, this Intter, by producing alterations in the 
endothelin of the blood-vessels at the point of impaction, create a locua 
minorix reristentie favorable to the growth of the microbes. In the 
experiments of Pawlowsky, the particles of cinnabar acted upon the 
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intervals, one, two, o three times @ day, as a rule, increasing 
in frequency, and often in intensity, as the disease progresses. If, for 
instance, during the first few days the patient has one chill daily, and, 
after a few days two or more during the same time, every additional 
chill indicates a more advanced stage of intoxication, and an increase in 
the number of metastatic foci. After the chill the fever continues for 
several hours, with a temperature of 108° to 104° F., until the appenr- 
ance of profuse perspiration, when the temperature falls to normal, or 
even a little below that. The chill, fever, and swenting coming in the 
same order and of about the same duration as in malaria, the clinical 
picture resembles the latter almost to perfection, and on this account 
many cases of pyemia have been mistaken in the beginning for malaris 
and vice vered. 

‘The fever which attends pyeemia always is of an intermittent or re- 
mittent type. In scute pyemia the chills may return several tim 
during twenty-four hours, the temperature between them showing re- 
missions, but seldom returning to normal. In subacute and chronic 
cases the remissions are well marked between the chills, the temperature 
often sinking below normal. Vomiting and diarrhea are less constant 
symptoms than in septicemia, The pulse in its frequency corresponds 
to the temperature; its force is always reduced by the depressing effect 
of the ptomaines upon the heart. Delirium is occasionally present, but, 
as arule, the mind is clear until the end, The yellowish color of the 
‘skin, almost constantly present in pyeemia, has been attributed to icterus, 
resulting from metastatic processes in the liver; but in the majority of 
cases it is not the result of retention and absorption of bile, but is caused 
by destruction of red blood-corpnscles and pigmentation of the tissues 
with the coloring material thus liberated. It is an icterus, which, on 
account of its origin, is called “‘harmatogenous iclerus” The metastatic 
deposits in the kidneys are indicated by the appearance of albumen and 
sometimes pus in the urine. 

Motastatio Suppuration.—Infarcts in one or more of the internal 
organs are present in every case of pyzemia, and suppuration in some of 
the large cavities is of frequent occurrence. In reference to the number 
of secondary metastatic foci of suppuration, a great deal depends on the 
clinical form which the disease assumes, In the acute form, which 
Proves fatal within one to three weeks, the infarcts are numerous and 
the abscesses quite small, while in some of the infarcts the existence 
of suppuration cannot be demonstrated macroscopically. In chronic 
pyemia, in which life is prolonged for months, and sometimes even a 
year, the number of secondary foci are few, but they have resulted in 
the formation of large abscesses. ‘The presence of infarcts of the lung 
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irregular intervals, one, two, or three times a day, as a rule, increasing 
in frequency, and often in intensity, as the disease progresses. If, for 
instance, daring the first few days the patient bas oue chill daily, and, 
after a few days two or more during the same time, every additional 
chill indicates 2 more advanced stage of intoxication, nud an increase in 
the number of metastatic foci. After the chill the fever continues for 
several hours, with a tempernture of 108° to 104° F., until the appear 
‘ance of profuse perspiration, when the temperature falls to normal, or 
even a little below that. The chill, fever, and sweating coming in the 
same order and of about the same duration as in malaria, the clinical 
picture resembles the latter almost to perfection, and on this account 
many cases of pysemia have been mistaken in the beginning for malaria, 
and vice versd. 

‘The fever which attends pyemia always is of an intermittent or re- 
mittent type. In acute pyemia the chills may return several times 
during twenty-four hours, the temperature between them showing re- 
missions, but seldom returning to normal. In subacute and chronic 
cases the remissions are well marked between the chills, the temperature 
often sinking below normal. Vomiting and diarrhea are less constant 
symptoms than in septicemia. The pulse in its frequency corresponds 
to the temperature ; its force is always reduced by the depressing etfect 
of the ptomaines upon the heart. Delirium is oceasionally present, but, 
‘as a rule, the mind is clear until the end. The yellowish color of the 
skin, almost constantly present in pysemia, line been attributed to icterus, 
resulting from metastatic processes in the liver; but in the majority of 
ceases it is not the result of retention and absorption of bile, but is caused 
by destruction of red blood-corpuscles and pigmentation of the tissues 
with the coloring material thus liberated. It is an icterus, which, on 
account of its origin, is called “ haematogenous icterus” ‘The metastatic 
deposits in the kidneys are indicated by the appearance of albumen and 
‘sometimes pus in the urine. 

Metastatic Suppuration.—Infarcts in one or more of the internal 
organs are present in every case of pyremia, and suppuration in some of 
the large cavities is of frequent occurrence. In reference to the number 
of secondary metastatic foci of suppuration, a great deal depends on the 
clinical form which the disease assumes. In the acute form, which 
proves fatal within one to three weeks, the infarcts are numerous and 
the abscesses quite small, while in some of the infarcts the existence 
of suppuration cannot be demonstrated macroscopically. In chronic 
pywmia, in which life is prolonged for months, and sometimes even a 
year, the number of secondary foci are few, but they have resulted in 
the formation of large abscesses. ‘The presence of infarcts of the lung 
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considered as distinct, occurring in patients in whom he was unable to 
‘trace the source of infection from without; hence he called the affection 
‘spontaneous seplicopyemia. Litten, on the other hand, in similar cases, 
‘was always able to locate the infection-strium, but the primary infection 
at the time acute symptoms eet in had either disappeared or its location 
could only be ascertained by most careful examination. Jiirgensen 
applied to these cases the lengthy compound word “kryptogenetic- 
septico-pyemia,” as he was unable to find tangible infection-atrium, 
Ina recent article on the subject he gives an account of 100 cases that 
came under his own personal observation. The patients were usually 
‘attacked first with acute pharyngitis, and, as this stage was generally 
attended by a chill and general feeling of malaise, the patients generally 
attributed the onset of the disease to exposure to cold. In most cases 
the general infection was announced by a severe chill. Rapid loss of 
strength was one of the most prominent symptoms; the patients in a 
few hours after the chill became utterly prostrated. The symptoms 
which pointed to local processes during life were referred most frequently 
to the lungs, liver, spleen, pleura, heart, and the long bones. Whether 
the primary infection occurred through the pharynx, where the first 
symptoms were manifested, could not be definitely ascertained. In the 
acute cases, the symptoms were grave from the beginning and increased 
in intensity as the infection progressed, while, in the chronic cases, 
infection is kept up from some suppurating focus, and the disease may 
continue for several years. Subcutaneous and retinal hemorrhagic 
extravasations were frequently observed. Post-mortem examinations 
evealed suppuration in some of the internal organs, and vascular 
changes which are characteristic of sepsis. 

These cases may be compared with acute suppurative osteomyelitis, 
‘where, after the most careful inquiry and the most scrutinizing examina- 
tion, we often fail in furnishing reliable evidence for locating the primary 
source of infection. It is possible that the pus-microbes enter through 
an intact or inflamed mucous membrane, or through the appendages of 
the skin, and that they remain in a latent, inactive condition until a weak 
point is crested somewhere in the body, where they localize in a soil 
prepared for their reproduction and pathogenic action, or, what is more 
likely the case, they entered through an abrasion or slight lesion, which 
may have been 60 insignificant that the patient himself failed to notice 
and produced no symptoms until, by accident or disease, a proper 
soil was prepared for the initiation of an acute attack in one or more of 
the internal organs. The remote dangers which may follow infection 
through an insignificant wound, or from a small, suppursting focus, 
should remind the surgeon of the importance of treating these little 
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ailments with the necessary care and attention, and by so doing be wil 
often be the means of preventing fatal complications. In 9 cases of 
kryptogenetic septico-pyemin that have come under my own obser 
tion the disease was complicated by ulcerative endocarditis. In lef 
these cases the immediate cause of death was gangrene from embolism 
of the popliteal artery. 





CHAPTER XIV. 


‘ERYSIPELAS. 


Envarrecas is a self-limited, acute, non-suppurative inflammation of 
the lymphatic vessels of the skin or mucous membrane, attended by red- 
‘and a continued typeof fever. As a wound complication it occurs 
independently of suppuration, and in its uncomplicated pure form 
remains as a superficial affection, the inflammation never passing beyond 
the structures of the skin or macous membrane. 








HISTORY OF ITS MICROBIC ORIGIN. 

‘The contagiousness of erysipelas has been recognized for centuries, 
and on this account early attempts were made to include it among 
jerobie diseases. In 1868 Hueter maintained that erysipelas and hos- 
pital gangrene were identical diseases and caused by the same micro- 
organism, Its microbie nature was again made the subject of investi- 
gation in 1872, when Napveau discovered mierococci in the blood of 
erysipelatous patients. Wilde detected the same microbes in the blood, 
but asserted that similar micro-organisms could be found in the pus in 
‘wounds from which the erysipelas developed. 

In 1874 Recklinghausen found masses of micrococei in the lym- 
phatic channels in the inflamed skin at the borier of an erysipelatous 
inffammation. Nearly the same time similar observations were made 
by Billroth, Ehrlich, Tillmanns, and Koch. Tillmanns produced the 
disease artificially in animals by injecting subcutaneously the serum con- 
tained in the bull of erysipelatous skin. 

Koch attempted to produce the disense artificially in rabbits with 
injections of different putrid fluids, but failed until he made inoenlations 
with mouse-dang softened in distilled water. He injected the material 
under the skin of the ear,and produced an inflammation which in its 
course resembled erysipelss. The swelling and redness spread slowly 
downward from the point of inoculation. On the fifth day it had 
extended as far as the root of the ear. The ear became exceedingly 
vascular, 80 that the separate vessels could no longer be identified, while 
the tissues were softened and cedematous. The animal died on the seventh 
day. Blood taken from the heart of this animal produced no effect in 
other rabbits. No microbes could be found in the blood or in any other 
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and local diffusion of the microbes were concerned. The microbe of 
erysipelas was always found with the products of inflammation within 
the lymphatic vessels, and only exceptionally in the connectivectissic 
spaces, which anatomically are only a part of the lymphatic system. 
‘The pus streptococcus penetrates the tissies more deeply ; it is not only 
found in the lymphatic vessels and connective-tissue spaces, but i mi 
grates beyond the lymphatic channels and infects different kinds of tinsue 
thus giving rise to a more deeply-seated and more intense inflammation. 
The streptococcus of erysipelas is found only exceptionally in the im- 
mediate vicinity of blood-vessels ; while the microbe of pus can always be 
‘seen arranged in radiate lines around vessels entering the adventitia, the 
muscular coat, and often even in the lumen of the vessel. In man the same 
histological differences can be seen in the tissues the seat of erysipelntous 
and phlegmonous inflammation as in the artificial conditions in animals 
subjected to experiment, and the same pathological differences are also 
constantly found. ‘The author asserts that Febileisen was in error when 
he claimed that the formation of abscesses occurred independently of the 
erysipelatous infection. He affirms that in rnbbits inoculated with the 
virus of erysipelas after the acute inflammation has subsided circum- 
scribed small nodules which remain may suppurate, but suppuration 
never becomes diffuse, while after injection with cultures of the strepto- 
coceus pyogenes the infammation assumes a phlegmonous type and the 
suppuration is always more diffuse. Hajeck maintains that under certain 
circumstances a circumscribed superficial suppuration can also take 
place in erysipelatous inflammation in man, When suppniation in a 
Joint takes place, however, it is not caused by the erysipelatous infeo- 
tion, but is due to the presence of pus-mierobes. Eiselsberg, Bonone, 
Bordini, Passet, and Simone are of the opinion that the streptococcus 
of erysipelas and the streptococous of suppuration do not differ in their 
pathogenic effects. 

‘Smirnoff found in 1 case of erysipelas the specific microbe in the 
metacarpo-phalangenl joint of the left hand, which was the seat of the 
disease. In the ease of man who had died of erysipelas, enormous col- 
onies of the streptococcus were found in the right shoulder and knee 
Joints. ‘The synovial fluid injected into rabbits occasioned erysipelas 
‘migrans, 

Rheiner found Febleisen’s streptococcus in all cases of traumatic 
erysipel +h he examined, but was unable to find it in 9 cases of 
gangrenous erysipelas following typhus. In these cases be found bacilli 
which he believed were identical with Klebs-Eberth’s bacillus of typhus. 

Kallen, after a careful study of the recent literature on erysipelas, 
and the difference in opinion on the pathogenic properties of the strepto- 
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After this the affection disappeared permanently. During all this 
time the general health remained unimpaired, and the temperature 
varied from 36.8° to 87.2° C. A microscopical examination of the pure 
culture showed that it was composed of swarms and heaps of irregular, 
round, and elongated bodies somewhat larger in size than the staphylo- 
coceus. The anthor first believed that these bodies were cocci, but later 
he saw a net-work of intertwining threads, and decided that they were 
thread-forming microbes. In old cultures the threads were very abun- 
dant, and arranged in every possible way and direction. These threads 
appeared as though branches were given off, but on closer examination 
it could be seen that no organic connection existed between them. Ter- 
minal spores at the tips of the threads were numerous and could not be 
stained. Neither the microbes nor the threads manifested motile power 
in the culture, or when suspended in water; a gelatin culture became 
visible on the fourth day as a delicate cloud, which increased in size 
very slowly at a temperature of 20° C. The older cultures change into « 
Drownish-gray color, and then resemble the culture of the bacillus of 
septicemia in mice. In cultures 4 months old the growth was not 
entirely suspended. The author, as yet, lias not given aname to this 
microbe, but believes, on botanical grounds, that it belongs to the “ clado- 
thrix” variety of micro-organisms, He wished to ascertain the action 
of this microbe on lupus, but in several cases in which it was tried the 
inoculations failed. Erysipeloid is a harmless form of infection, and 
‘subsides spontaneously in the course of two or three weeks. I have 
seen a number of cases in persons Landling fish and game, where the 
affection started in one of the fingers, extended slowly as far as the dor- 
sum of the hand, and then gradually invaded an adjacent finger and the 
Unck of the hand ns far as the wrist. In the cases that have come under 
my observation the inflammation never extended beyond the wrist. The 
disease is self-limited, and its local extension is not arrested by any 
topical applications. 
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the result was not always satisfactory. It appears that the blood of tet- 
‘nic patients possesses greater toxic properties than the blood of animals 
suffering from the same disease. Hochsinger also mace inoculations 
with the mixed cultures. A syringeful of @ liquid culture was injected 
into the subcutaneous tissue of a medium-sized rabbit. The next day 
the reflexes were increased, respiration more rapid, and the animal 
appeared otherwise quite sick. On the third day the posterior extremi- 
ties were stiff, the animal dragging them in walking; reflex irritability 
enormously exaggerated. On the fifth day the animal died, with well- 
‘marked symptoms of tetanus, A number of similar successful experi- 
‘ments are reported by the same author. In rabbits, Fluegge estimated 
the stage of incubation at from three to five days, and the duration of 
Of the disease, from the time the first symptoms were noticed to the fatal 
termination, from five to seven days. 

Beumer gives an accurate and able description of his studies in 2 
cases of tetanus. The first case occurred in s mechanic, who injured 
himself under the nail of the right middle finger with a splinter of wood. 
Bight days after the injury, the patient having had but slight pain in the 
finger, pains appeared in the neck and muscles of the back. The next 
‘morning spasms of the muscles of the chest, abdomen, and jaw developed. 
‘These attacks occurred at intervals of an hour anda lal. Four days 
later the lower extremities were affected, also the upper, but in» less 
degree. An incision was made and the foreign body removed, which 
‘was followed by the escape of n drop of pus; death on the fourth day. 
‘The second case was a boy 6} years old, who was brought into the elinie 
‘with well-marked symptoms of tetanus, and who lived only a few hours 
after his admission. The author obtained some of the dust and splinters 
‘of wood from the place where the mechanic had injured himself, and in- 
serted.small particles under the skin of mice and rabbits, In all experi- 
ments the animals were attacked with tetanas in from two to three days 
after inoculation, and during the third or fourth. The spasms were 
always noticed first in the muscles nearest the point of inoculation. A 
fragment of tissue from the sole of the foot was taken from the boy, and 
small particles of it inserted into the subcutaneous tissue of 6 mice. 
Inall of these symptoms of tetanus appeared after two days, developing 
Gradually into general convulsions and death. 

The same results were obtained in mice and rabbits by inoculations 
of particles of dust taken from the spot where the boy sustained the 
injury, The same author also made numerous experiments with different 
kinds of earth, Of 10 experiments with soil taken from the ocean- 
Dench, tetanus followed in only 2. On the other hand, of 10 inocu- 
Iations with garden-earth and street-dust, all proved successful but 1. 
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Frost gangrene is especially prone to be followed by tetanus. Of 
815 cases of tetanus collected by Thamhayn, the disease followed wounds 
of the fingers and hand in 27 per cent.; of the thigh and leg, 25 per cent 
of the toes and foot, 2 per cent.; of the head, face, and neck, 11 per cent.; 
of the arm and forearm, 8 per cent.; and of the trunk, 6 per cent. Of 700 
cases collected by the same author, the disease was known to have fol- 
lowed a trauma in 603. As males are more frequently exposed to injury 
than females, the diseuse is correspondingly more frequent in that 
‘The largest number of tetanic patients are fond among persons from 
10 to 80 years of age, although no age is entirely exempt. According 
to Larrey, Cullen, and Dupuytren, the disease can be caused, and is 
always aggravated, by drafts of coli air. ‘That the disease is never 
caused Ly exposure to cold requires no argument; that drafts of cold 
air aggravate the disease when it exists is unquestionable, as every 
peripheral irritation cannot fail in aggravating the muscular spasms. 





























SYMPTOMS AND DIAGNOSIS. 

‘The ptomaines of the tacillus of tetanus act upon the brain and 
spinal cord ina somewhat similar manner as strychnin, If the spinal 
cord is injured stryclinia acts only upon the parts supplied with nerves 
from the intact portion of the cord. If the posterior roots of the spinal 





the brain and medulla oblongata are removed the effect of strychnia upon 
the muscles is not impaired. Injection of hydrate of chloral arrests the 
spasm produced by strychnia, and, consequently, chloral must be con- 
sidered as the most efficient antidote to strychnia, Even the most acute 





‘eases of tetanus begin insidiously. The patient, perhaps, complains of 
sensation of chilliness and a feeling of soreness about the region of the 
neck, and shooting pains and stiffness in particular muscular groups, 
‘The first symptom which announces the onset of this dreadful disease 
is difficulty in mastication. The patient discovers, accidentally, that he 
is unable to open the mouth sufficiently to drink or grasp the food. On 
inspection nothing abnormal is found, but on trying to separate the 
teeth the masseter muscle on each side becomes rigid and prominent. 
This spasm of the muscles of mastication is called triemus, It is the 
first group of muscles affected by the central lesion produced by the 
ptomaines of the tetanus bacillus. If other causes of this condition, such 
‘as inflammatory lesions in the pharynx and the alveoli of the maxillary 
bones, can be excluded, the existence of trismus is almost » pathogno- 
monic symptom of tetanus. The patient next complains of difficulty in 
swallowing, as the muscles of deglutition become affected. The next 
muscular groups to become involved are the muscles back of the neck 
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are to 44.7° C. has been recorded by Wunderlich, and he attributed this 
trange phenomenon to paralysis of the central hest-moderators. In 
‘hronic tetanus the disease commences very insidiously, and the graver 
symptoms, such asa very high temperature, feeble and intermittent pulse, 
spasm of the intercostal muscle and diaphragm, are absent. The tem- 
erature is normal or only slightly elevated. ‘Trismus is always present, 
to which may be added spasm and rigidity of the muscles of the back 
of the neck and tite extensors of the spine. The trismus makes it dif. 
cult to administer food in sufficient quantity, and, on this account, pro- 
gressive emaciation is one of the prominent features of this form of 
tetanus, as the disease, as arule, lasts from six to ten weeks. The 
mptoms is as gradual as their onset. In the differential 
it is important to distinguish between tetanus and strychnia 













establish the fact of infection, and the clinical history shows that differ- 
ent muscular groups become involved successively in regular order, frst 
trismus, then rigidity of the muscles at the back of the neck, and, finally, 
opisthotonus. In acute cases the disease is attended by a continuously 
high temperature. In strychnia poisoning the maximum symptoms, 
‘opisthotonus or orthotonus, are developed suddenly, as soon as a toxi 
dose of the drug has been absorbed. The convulsive movements in 
hysteria are not limited to any definite muscular groups, and the pulse 
and temperature are normsl, ‘The same can be said of catalepsy. In 
hydrophobia, as we shall see subsequently, the spasms are limited to the 
muscles of deglutition, the stage of incubation is longer than in tetanus, 
‘and infection is always caused by the bite of a rabid animal, usually a dog. 
In cerebro-spinal meningitis muscular spasm and rigidity are limited to 
the extensor muscles of the spine; so that, even if the disease has caused 
‘well-marked opisthotonus, trismus is absent. Tubercular meningi 
usually ushered in by intense headache, vomiting, and photophobia, and 
if tonic muscular spasms set in they affect the muscles at the back of the 
neck almost exclusively. Trismus is never present. 

















CLINICAL FORMS OF TETANUS. 

Aoute Tetanus.—The stage of incubation, as a rule, is shorter than 

is the chronic form of the disease. Trismus develops gradually, but 
‘after it has once been established the extension of the disease to other 
muscular groups is rapid. A high temperature and rapid, feeble pulse 
are always present. Respiration is mechanically embarmssed by the 
‘snocessive implication of the different muscular groups which are con- 
cerned in the function of respiration, the Inst one to become affected 
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PATHOLOGY AND MORBID ANATOMY. : 

The absence of gross pathological changes is characteristic of 
tetanus. The only constant lesion found is a hyperemic condition of 
‘the medulla oblongata and the spinal cord, to which special attention has 
been called by Leyden, Joffrey, Ranvier, and Robin. As all of the 
peripheral manifestations of the central lesion point to an increased 
excitability of the nervous centre, we would expect that the principal 
lesions are to be found in the gray substance of the cord. In 1857 
Rokitansky described tetanus as an ascending neuritis. He found a 
connective-tissue proliferation, in the form of s semi-fiuid, adhesive, 
grayish substance, between the medullary elements of the nerves lending 
from the infected district. In eome cases he found extensive destruction 
of the nerve-tubes, and their space occupied by the products of granular 
degeneration, —colloid and amyloid corpuscles. 

Lockhart-Clark and Dickinson found, as the most constant patho- 
logical lesion, inflammatory softening of the gray substance of the cord 
‘and dilatation of the vessels. Michaud and Benedict found cell prolifera- 
tion into the anterior cornua of the cord and great vascularity. Elischer 
regarded the central lesion as a myelitis with vacuolation in the ganglia 
cell. Tyson found in 2 cases destruction of the central canal of the 
cord, with disintegration of the posterior cornus, Aufrecht narrowed 
the morbid anatomy of tetanus down to atrophy of the anterior horn 
fin the cervical portion of the spinal cord. Schultze was never able to 
discover any evidences of myelitis. The hyperemia of the cord, which 
is so constantly found, may be the result of a passive congestion; at 
Present this cannot be accepted as proof of inflammation, because in 
most cases the anatomical and clinical evidences do not sustain this 
‘supposition. The view that tetanus is essentially an ascending neuritis, 
as was claimed by Rokitansky, is no longer tenable, since it is not 
supported by the results of recent investigations. It is left for future 
research to furnish more reliable information concerning the pathology 
and morbid anatomy of tetanus. At present we can only surmise that 
the ptomaines of the bacillus act upon the gray matter of the cord, where 
minute lesions are produced, which must account for the clinical mani- 
festations of the disease. 




















‘TREATMENT. 

‘The prophylactic treatment of tetanus has in view the prevention of 
infection by the usual antiseptic precautions in the treatment of wounds 
and local lesions which might become the necessary infection-atrinm. 
As tetanus follows more frequently injuries insignificant in themselves 
than large wounds or major operations, it behooves the surgeon to treat, 
the minutest lesions with the greatest care, and in strict accordance with 
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hhe rage in the treatment of all kinds of nerve affections it was also 
x in the treatment of tetanus, but the results were no better than 
neurotomy. Nocht reported 94 cases of tetanus treated by this 
vd, and of this number only 4 recovered,—the average percentage 
soveries in all cases of tetanus not treated by surgical resources. 
tation is only indicated in cases where the local conditions which 
rise to tetanus make it necessary to resort to this operation. 








CHAPTER XVI. 


‘Hyprorsosia. 


Hrpeorsosta, lyase, canine madness, and rabies are synonymous 
terms used to designate a nervous disease caused by the bite of a rabid 
dog or other animal, attended with violent spasms if the patient attempts 
to swallow water or other liquids, and by embarrassment of respiration 
from spasm of the laryngeal muscles. ‘This disease never occurs spon- 
taneously in man, but is always the result of inoculations with the virus 
of rabid animal. Although this disease never originates elsewhere 
‘than in the dog and animals belonging to the same species, the wolf, 
fox, and jackal, the virus of rabies is capable of being communicated to 
all warm-blooded animals. It has been estimated that in man the disease 
in derived in nine out of ten cases from dogs ; sometimes it is contracted 
from eats, and sometimes, but very rarely, from foxes or wolves. The 
specific virus of hydrophobia appears to be generated in the glandular 
appendages of the mucous membrane of the mouth and throat, and is 
transmitted by the saliva of the rabid animal. For this reason it has 
been observed that inoculation is more apt to take place from a bite on 
‘an uncovered part of the body, as, for example, on the hands or face, 
than from a bite inflicted through the clothes, as in the latter case the 
greater portion of the saliva is deposited in the clothing. Not every 
person bitten by a rabid dog necessarily contracts the disease, as 
have shown that about one-third of the animals and human 
Deings bitten by mad dogs escape all danger. This partial immunity is 
explained in part by the virus being diluted, and being wiped from the 
teeth of the rabid animal by clothing; and also by well-ascertained facts 
proving the absence of susceptibility to ite action in certain individuals, 
Doth in animals and in man, 

Renault's careful experiments proved that one-fourth of the inocu- 
ated creatures escaped the effects of the inoculations, which were mortal 
the other three-fourths. As in civilized countries the disease is con- 
tracted almost exclusively from rabid dogs, it is necessary to call atten- 
tion to the symptoms which characterize the disease in this animal, in 
order that it may be recognized in time, so that the infected animal can 
be isolated and kept in close confinement until the result shall prove or 
disprove the correctness of the diagnosis. It isa great, mistake to kill 
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toms point mainly to the medulla oblongata, and after death well-defined 
‘vascular lesions can be detected in this straoture by means of the 


‘Similar lesions, but feos marked, can be found in the spinal cord, and 
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linger, the anatomical picture bears the strongest resemblance to that 
seen in cases of death from asphyxia or thirst. The conditions found, 
Postmortem, furnish an illustration that bere an intense irritant is 
culating in the blood, and the intensity of it may be judged from the 
fact that all these very marked appearances, although nearly all of 
them recognized only by the use of the microscope, occur in the short 
space of three or four day 








‘TREATMENT. 

As hydrophobia is an absolutely fatal disease, the treatment resolv. 
itself into prophylactic measures to prevent the disease, and means of 
palliation after it has developed. 

Prophylactic Treatment.—The most effective prophylactic measures 
consist in preventing the spread of the disease, among animals, by the 
killing or strict isolation of animals which present symptoms of rabi 
If animals, which are suspected of being rabid, are known to have 
itten persons, they should not be killed at once, but should be kept in 
close confinement unknown to the injured person, until, by observation 
or the course of the disease, a positive diagnosis ean be made. As soon 
1s a positive diagnosis of rabies can be made, then the animal should be 
Killed to prevent any further possibility of infecting other animals or 
persons. If a person is bitten by an animal which presents suspicious 
symptoms, no time should be lost to prevent infection by removing or 
destroying the virus. 

(a) Excision of Wound.—As the virus of hydrophobia appears to be 
slowly diffused in the tissues, thorough locel treatment of the wound 
may prove successful in preventing infection, even if resorted to several 
hours or days after inoculation has occurred. As soon as possible after 
the bite has been inflicted, a constrictor should be applied on the proxi- 
mal side of the wound and medical aid summoned without delay. In 
the meantime an attempt should be made to remove the virus from the 
wound by suction. In recent cases the simplest and safest treatment 
consists in excising the tissues in the immedinte vicinity of the puncture, 
‘and after thorough disinfection close the wound with sutures, 

(b) Cauterization of Wound.—The same object is accomplished, but 
with n lesser degree of certainty, by cauterization. ‘The most efficient 
caustic is the actual cautery. With the knife-point of a Paquelin cautery 
the wound is deeply cauterized, and the resulting eschar is protected 
against infection with pus-microbes by an antiseptic dressing. Of the 
chemical caustics the most valuable are caustic potassa, nitri 
phuric acid, and nitrate of silver, their efficiency being estimated in the 
order named. The authority for excision and thorough cauterization, as 
prophylactic measures, is to be found in the fact that, of 184 collected 
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"The following tables represent Pasteur’s work for four years :— 
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‘The bites have been divided into three categories — 
1, Those of the head and face ; 
3. Those of the hands 
8, Those of the limbs 





1d trank,—with the following result :— 
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Table A comprises those persons bitten by animals determined to 
‘be rabid by experiments in rabbits, made in the laboratory, or by the 
death of other animals, or persons, bitten by the same animal. 

‘Table B comprises those persons bitten by animals demonstrated to 
be rabid by the examination of a veterinary surgeon, or by the clinical 
‘signs shown during life. 

‘Table C comprises those persons bitten by animals suspected to be 
rabid. 

These results must convince the most skeptical of the practical 
tility of Pasteur’s prophylactic treatment against hydrophobia, and, 
although the method will not be perfect until the microbe of this disease 
is discovered and mitigated (pure cultures are employed), this crude 
‘method must be viewed as a great boon to a class of patients otherwise 
‘exposed to the risks of contracting the most terrible and hopeless of all 
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taneous administration of quinine and woorara has been advised, but 
both of these remedies are more harmful than useful, and neither of 
them either add anything to the duration of life or alleviation of suffer- 
ing. The only remedy which can be relied upon to afford prompt relief 
is chloroform by inhalation. Ether should never be used, as the hyper- 
semic condition of the brain and spinal cord which is present in every 
case of hydrophobia sufficiently contra-indicates its use. The inhalation 
of chloroform must be conducted by an assistant or s competent, re- 
Tiable nurse, and shonld never be carried beyond the point where relief 
is afforded, and it should be repeated as often as the paroxysms return. 





CHAPTER XVII. 


SureicaL TUBERCULOSIS. 


‘Tupracotan tzstons furnish a most excellent illustration, clinically 
and under the microscope, of the origin, course, termination, and tissue 
changes of what is known as chronic inflamm: ‘A. histological 
description of a tubercular nodule is a description of the pathology of 
chronic inflammation, Tuberculosis in all its forms ie caused by 
specific microbe, the action of which upon the ti Produces his- 
tological and vascular changes which are characteristic of chronic 
inflammation, Of all the microbic diseases, with the exception of sup- 
puration, tuberculosis is of the greatest interest and importance to the 
‘surgeon. Of the greatest interest because the tubercular lesions which 
‘come under his care are more clearly understood from a bacteriological 
stand-point than most of the other surgical diseases, nnd of the greatest 
importance on account of their great frequeney. That large class of 
ill-defined lesions which were grouped under that indefinite and vague 
term scrofula, in the text-books of but a few years ago, have been shown 
by recent research to be identical with the recognized forms of tuber- 
culosis, etiologically, clinically, and anatomically. In this chapter I 
shall aim to give a brief description, from a bacteriological and clinical 
stand-point, of such localized tubercular lesions which, by general 
consent, are regarded as surgical affections and requiring surgical 
procedures in their successful treatment. 


HISTORY OF THE MICROBIC ORIGIN OF TUBERCULOSIS. 

‘The first inoculation experiments with tubercular products were 
made by Kortum in 1789, and Craveilhier in 1826, In 1834 Erdt auc- 
ceeded in producing numerous nodules in the lungs of horses by inocu- 
Iating them with tubercular pus, and Klencke, in 1843, produced 
tuberculosis in rabbits by intra-venous injections of tubercular matter. 
‘The results obtained from the crude inoculation experiments which 
‘were made years ago by Villemin pointed strongly toward the infec- 
tiousness of tuberculosis. Villemin’s experiments consisted in the 
‘subcutaneons insertion, behind the ear of rabbits, of fragments of 
tubercular tissue or Suid taken from the cavity of n tubercular lung, 
recently removed from a patient who had died of pulmonary phthisie, 
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nd isolate a specific microorganism which shold be 
of this disease, 

‘The first cultivation experiments were made by Klebs in 1877. He 
found, by examining fresh specimens of tubercle of human beings, that 
‘they invariably contained bacteria. He cultivated them in egg.albumen 
and Bergmann’s cultare fluid, and found, by experiment, that the cultures 
produced the same effect in causing disease by inoculation as the tis 
from which they were grown. Injections of the culture under the skin, 
into the muscles, lungs, pleural and peritoneal cavities, caused death of 
the animals from tuberculosis, Cultures made in a similar manner from 
scrofulous glands and lupus-tissue produced the same effect in animals. 
‘Max Schiiller repeated the experiments of Klebs with the same resulta. 
He described the specific microbe as round and rod-shaped bacteria, the 
rods bulbous at both ends, composed of two, seldom more, spherical 
bodies. He found these microbes in great abundance in tubercular joint 
‘and tubercular foci in bone. He produced the disease artificially in 
‘animals which were previously inoculated by making contusions of 
Joints. Other workers in the same field advanced theories, found and 
described microbes, which were supposed to bear a direct etiological 
relationship to tuberculosis, but nothing definite was known on the 
subject until the father of modern bacteriology, Robert Koch, in 1883, 
announced to the profession his great discovery. He bad found and 
demonstrated the trie and essential cause of tuberculosis, the bacillus 
of tuberculosis, and, in his first publication, brought such convincing 
proof of the correctness of his claim that, with few exceptions, it 
brought conviction even to the minds of the most skeptical. He had 
not only found the bacillus, but showed that it was present in all tuber- 
cular lesions. He had isolated and cultivated the bacillus from tuber- 
cular tissue ; and, finally, he had furnished the crucial test—had produced 
tuberculosis, artificially, in animals by inoculation with pure cultures. 

‘A number of pathologists who inoculated animals with non-tubercu- 
lar material claimed that they had produced pathological conditions 
analogous to those found in animals which had been infected with the 
virus of tuberculosis. Fragments of sponge implanted in the abdominal 
cavity produce a condition which resembles tuberenlar inflammation, and 
it ne been asserted that powdered glass hi lar property. Schot- 
telins, Wargunin, Weichselbaum, and Martin bave employed various 
substances by way of experiment, such as powdered cheese, brai 
substance, lycopodium-seed, Cayenne pepper, and pulverized cantharides. 
‘They caused these to be inhaled in the form of a fine spray, with the 
result that they were almost invariably able to produce, in different ani- 
mals, an eruption of nodules in the lung and sometimes in other organs. 
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all of them tuberculosis of the iris was produced, and, if life was pro- 
longed for a sufficient length of time, was followed by tuberculosis of 
the lymphatic glands of the neck, lungs, kidneys, liver, and spleen. 
Similar results were also obtained in 5 guinea-pigs. Cornet has made 
numerous experiments, in Koch’s laboratory, on animals, to ascertain 
the inoculability of tuberculosis through abrasions of the skin, or a pure 
culture of tubercle bacilli is applied to a cutaneous abrasion ; the result 
in anost, if not all, cases is a local tuberculosis in the adjacent lymphatic 
glands, and, later, » general miliary tuberculosis. 

The same author made, more recently, a long series of experiments 
on dogs, to ascertain the different avenues through which tubercular in- 
fection is known to take place. Tubercular sputum and pure cultures 
inserted into the lower conjunctival sac in healthy dogs produced tissue 
hyperplasia at the seat of inoculation, and was followed by infection of 
the cervical glands on the corresponding side. Some of the glands 

“underwent caseation, and the presence of bacilli could be demonstrated 
all of the pathological products. In other animals the tubercular 
material was introduced into the nasal cavity. The cervical glands, 
especially those on the corresponding side, became enlarged and caseated. 
Infection through the mouth, by depositing the tubercular material in « 
depression made with s blunt instrament between the canine teeth, re- 
sulted also in tuberculosis of the glands of the neck. Infection of the 
external meatus of the ear, without creating an infection.atrium intention 
ally, was followed by infection of the lymphatic glands behind the ear 
and along the neck on the same Cutaneous tuberculosis in the 
form of an uleerating Inpus was produced by shaving the skin on one 
ide of the nose and face, and scratching it with » finger-nail infected 
‘with a pure culture. Injection of pure cultures into the healthy vagina 
of bitches resnited in local tuberculosis and secondary infection of the 
inguinal glands, Inoculations of other parts were followed by the same 
train of symptoms—local tuberculosis at the seat of infection, followed 
by dissemination of the process slong the course of lymphatic channel 
The lungs were found affected only in two of the animals. These ex- 
periments show conclusively that the bacillus of tuberculosis, introduced 
through superficial peripheral infectionatria, seeks the lymphatic chat 
nels, throngh which it is extensively disseminsted before general infec- 
tion takes place. Cornil and Leloir implanted Iupus-tissue into the 
peritoneal cavity of guinea-pigs, and in 5 cases out of 14 exper 
ments produced peritoneal and general tuberculosis. Pagenstecher 
and Pfeiffer took the secretion of the conjunctiva from patients suffering 
from lupus of this structure, and injected it into the anterior chamber of 
the eye in rabbits, After five to six weeks nodules could be seen on thw 
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pended in distilled water, is the most effective way in which diffuse 
miliary tuberculosis can be artificially produced in animals with unfail- 
ing certainty. Koch succeeded also in producing the disease in rabbits, 
guinea-pigs, rats, and white mice, by inhalation. A pure culture, su 
pended in distilled water, was used with a hand-spray, and the cages in 
which the animals were kept were filled with the infected spray. The 
‘animals were killed after twenty-eight days, and all of them showed 
unmistakable signs of pulmonary tuberculosis, 





INOCULATION-TUBERCULOSIS IN MAN. 

The opinion that tubercle is capable of inoculation was held by 
ancient writers, and Leenneo, himself, after a nick from # saw while 
making a necropsy on a phthisical eubject, thought that he witnessed au 
‘example of inoculation in a small tubercle in the skin, but twenty years 
afterward this distinguished clinician was in good health, though finally 
he died of phtl 

Schmidt made a number of experiments to ascertain the effect of 
inoculations of superficial abrasions of the skin with the virus of tuber- 
In guinea-pigs he made abrasions in the skin, to which he 
tubercular material and covered the point of inoculation with 
collodium. All of his experiments failed in producing tuberculosis 
‘while in the control animals, in which the infectious material was intro- 
duced into the subcutaneous tissue, or into the peritoneal cavity, tuber- 
eulosis developed without » single exception. He believes that the 
results of these experiments are only corroborative of the assertion 
previously made by Bollinger and Koch, that the susceptibility of the 
cutis for tubercular infection is slight. A sufficient number of authen- 
ticated cases, however, have been reported during the last few years, to 
prove that in man tuberculosis is not infrequently contracted by the 
absorption of tubercular material through small wounds and superficial 
‘Abrasions of the skin. Volkmann, a number of years ago, made the state- 
ment that tubercular infection never takes place through a large opera- 
tion wound, or at the site of severe injuries, but that localization of the 
Incillus is likely to take place in parts the seat of very slight contusions, 
or wlint may appear at the time as an insignificant injury. He explained 
by assuming that the active tissue changes which take place during 
the process of regeneration after # severe trauma prevent the infection. 

In studying the cases of inoculation-tuberculosis, which will be 
referred to below, it will be seen that the infection-atrium was always 
cansed by a trivial injury. A very interesting case of inoculation-tuber- 
culosis came under my own observation during the last year. The 
patient was a strong, healthy young woman, with n good family 
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which » now zone of infltration forms, which in turn again suppuraten 

and becomes papillomatous. ‘The contre heals with the formation of a 
‘fat olontrix, while the destructive proces progresses slowly in « 
peripheral direation, 

“Manotbax collected 6 onses, 1 of which came under his own obserrt: 
tion, Tn this ease the patient wns in the third stage of phthisis, and 
died soon after from a tubercular ulcer on the arm of nt least two years" 
standing. while the history of cough only dated from the last two 
months, which would show that the cutaneous lesion preceded the 
monary, and war the cause of the phthixis. In the eaves which he 
wollected the sources of inoculation were necropsies on tuberoular 
pationts, handling old bones, pricking the hand with « fragment of 
porcelain from the broken spittoon nsed by a phthisieal patient, and 
in 4 0f the cases the taberoular charncter of the outancous lesion was 
‘verified by finding the bacilli, 

Elseloberg has observed 4 caseo of inoculation-tuberculosis dur 
ing the Inst fow years. ‘The first case was a girl 16 years old, in whom 
‘the dinease developed in the track of a perforation of the lobe of the ear 
sade preparatory to the wearing of an earring and which was kept from 

‘hy the ineertion of x thread. ‘The tuberoular product appeared, 
fin the shape of hard swelling the size of a hazelnut, The second onse 
‘was young man who injured himself with the point of w knife above the 


‘covered by pale, flabby geanulations. In the axilla of the anme wide one 
‘of the lymphatic glands was found enlurged to the size of a hazelnut, 
‘he third oare concerned a woman 60 yenrs of age, who waa mupposed 
‘to have Infected hervelf by warhing the clothes of a person the subject of 
‘a tuberenlar abscess of the spine, and who with her fingers soratched an 
‘acne pustule on her face. At this point, six to eight days Inter,  pain- 
‘ful awelling, the size of a pea, formed, which subsequently beensse inda- 
‘rated, and opened spontanconsly in six weeks. At the end of three 
months the place of inooulation presented an leer with indurated mar- 
gins, In the fourth caro the inoculation followed in the track made by 
‘the needlo of w hypodermio syringe, in a girl 20 yenr of age. ‘The 
‘welling which apponred opened after six weeks, and n small quantity of 
pus was discharged. Four months subsequently the fstulous opening 
‘ize of silver dollar, lined by 
a wall of granulation tissue, In all of these eases no evidence of tuber- 
© ce ie delpthaliclemimbpane be acl ueg 
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‘embryonal calla, which rv the product of tissue proliferation from a. 
mesoblaatic matrix, usually the connective tianue, aud ity embryologion! 
and histological prototype, the endothelial celle of blood-vessels and 
Lymphation, From these cells tho opitheliold an giant cells nro, later, 
dloveloped, Sowe of the central cella, by appropriation of superwbund- 
‘ance of food farnishel by leucocytes in w state of fragmentation, become 
hyperpinstio, aud nrc tranaformed into giant celle; these occupy the 
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‘oentre of the nodule. Around these cells the smaller or epithelioid celle 
‘arrange theisclves, and between them and in the periphery of the odule 


Ganle and ‘Tizoni dintinguish thrve zones in a tubercle: (1) an 
‘extennal, compored of small round cella; (2) » leper, epithelial, or 
middle zone, containing the retionlam ; (1) x central npaoe containing w 
giant cell, ‘The strocture of a tubercle Is not always typical, and hence 
he division into zones Ie basest wore on theoresionl gronnda than wotval 
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PATHOLOGICAL VARIETIES OF TUBERCLE. 

Several varieties of tubercle have heen described, accor 
histological structure of the tubercle or the structure or condition of the 
cells of which it is composed. 

Reticulated Tubercle.—This is the ordinary form of tubercle usually 
met with, and the most important anatomical feature is the presence of 
8 welllefined reticulum, composed of preexisting connective tissue and 
a delicate net-work of branching giant cells, in the meshes of which sre 
found the epithelioid cells and leucocytes. 

Fibrous Tubercle.—In contradistinction to the reticulated or 
lymphoid tubercle, a few years ago the fibrous tubercle was described, 
distinguished by its peart-like, light-gray appearance, but possessing the 
ssame inherent tendeney to caseation. It is said to be found most fre- 
quently in dense, fibrous tissue, and quite often in newly-formed connective 
tissue. Histologically it is composed of nodules of dense connective 
tissue, the cells of which have undergone rapid growth, containing, fre- 
quently, more than one nuclens. A further development only takes 
Place in the interior of the nodule, as here caseation occurs, the caseous 
focus being surrounded by a firm capsule of connective tissue. The 
description of fibrous tubercle by Langhans differs materially from the 
above. According to investigations of this author, the fbrous tubercle 
has for its favorite location the so-called parenchymatous organs, as the 
lungs, liver, spleen, kidneys, testicles, epididymis, and brain, ‘The larger 
nodules are composed of three zones. The central zone consists of a 
few connectivetissue fibres, free oil-globules, and cells in a condition of 
fatty infiltration. The middle zone is composed of connective tissue. 
As the cells of this zone are not numerous, it presents the appearance of 
a capsule; in reality, however, it is not a capsule in the proper sense of 
the word, but a matrix of tissue proliferation, from which the central 
part of the tubercle is the offspring. Both Langhans and Schueppel, 
like nearly all of the modern pathologists, regard fibrous tuberele not as 
distinct special anatomical form, but as an ordinary tuberele in which 
tthe epithelioid cells in the periplieral zoue have been converted into con- 
nective tissue. Fibrous tubercle differs from the ordinary cellular 
variety only in so far that it contains a larger amount of connective 
tissue. If in @ tuberclenodule at the time the young cells are yet 
vigorous the primary microbie cause ceases to act, degenerative chang 
fail to take place and the embryonal cells are transformed into connec- 

The cicatricial condition starves out remaining embryonal 
me time an impermeable wall of connective tissue is thrown 
sry depot of infection, which effectually guards against 
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suffer from malnatrition, and undergo degenerative changes at an early 
stage of their existence. A deficient blood-supply, in the absence of 
other causes, would resuilt in fatty degeneration of the new vessels; but 
caseation is something different from ordinary fatty degeneration, and 
the Uacillus of tuberculosis, or its ptomaines, must be regarded as its 
immediate and essentinl cause. Caseation is preceded by coagulation 
necrosis, which is one of the results of the specific action of the bacill 
‘on the tissues. ‘The coagulation necrosis commences in the ginnt cells, 
‘and in the epithelioid cells in the centre of the nodule, and caseation 
follows as soon as the dead cells have lost their histological identity, 
and appear under the microscope as a débris in which no distinct cell 
forms enn be identified. Caseation is attended by softening, which can 
be readily recognized in tubercular masses the size of a hazel-nut to that 
of a walnut, composed of numerous confluent nodules with as many 
ceaseating foci. 

In stich masses the small, cheesy cavities become confluent and form 
spaces of considerable size. Casention proceeds from the centre of each 
nodule toward the periphery, layer after layer of epithelioid cells being 
destroyed and changed into cheesy material. The part of a tubercle- 
nodule which has undergone caseation contains few, or no, bacilli, and 
‘yet inoculation experiments show it to be highly infectious. The chees 
material does not furnish the proper nutrient material for the growth 
and development of the bacillas, which dies from starvation, while the 
spores, being more durable and possessing greater power of resistance, 
remain in an active condition for an indefinite period of time in the dead 
mat ne to their presence that infection takes plnce from 
cheesy foci, and that, successful inoculations can be made with cheesy 
material. While the disease has become arrested in the centre of « 
nodule, with the appearance of caseation, its growth in a peripheral 
direction pursues the same relentless course. ‘The bacilli multiply i 
recent tubercular tissues, and are carried beyond the peripheral zo 
into the surrounding tissnes, where new, independent foci of infection 
are thus established, which, in the course of time, pass through the same 
series of pathological changes as the primary nodules. It is a well- 
known clinical fact that ncute miliary tuberculosis is not a primary nffec- 
tion, as in all such cases careful post-mortem examination will reveal 
the presence of cheesy focus in lymphatic gland, the lungs, testicles, 
‘a joint, or borie, or some other organ, from which the infection occurred. 
Weber found cheesy foci in 16 cases of tuberculosis of serous mem- 
branes. ‘The cheesy mass may lie latent so long as it is solid, bnt as 

., 800m as it liqnefles the spores which it contains can be taken up by the 
Dlood-vessels and prove a cause of general infection. 
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CALCIFICATION. 

‘One of nature's means in preventing the local extension of taberce 
‘and in guarding against regional and general infection is calcification of 
the tubercular product. This can only occur as # secondary condition 
in tubercles that have undergone caseation, Calcification implies the 
removal of the cheesy material and the substitution for it of inorganic, 
ealcareous material, It is a process which greatly resembles petrifaction. 
Arrest of the tubercular process by caseation and calcification frequently 
takes place in the lungs, and, occasionally, in the lymphatic glands, 





CHAPTER XVIII. 
Cuunicat Forms or SureicaL TuseRcu.osis. 


Ir is but a few years since it was thought impossible that any other 
organ than the lungs should be the seat of tuberculosis. The different 
forms of surgical tuberculosis that will be described below were ot cor- 
reetly understood until quite recently, and consequently a rational sur- 
gical treatment was out of question. Most all of the localized tubercular 
Processes were included under the general term scrofula, and were 
regarded as local manifestations of « general dyscrasia, and treated in 
accordance with this view of their pathology. ‘The discovery of the 
Dacillus of tuberculosis has rendered the word scrofula obsolete, and has 
assigned to the tubercular processes in the various organ 108 of 
the body their correct etiological and pathological significance, and 
paved the way for their successful surgical treatment. There is hardly 
‘8 tissue in the body which may not become the primary seat of tuber- 
cular infection, or which escapes when diffuse dissemination occurs 
through the medium of the general circulation. ‘The frequency of 
tubercular affections is something appalling. At least 1 person out of 
every T dies of some form of tuberculosis. Most of the large hospitals 
contain from 25 to 50 per cent. of patients afflicted with this disease. 
‘The ravages of the disease are to be seen everywhere, in the shape of 
disfiguring scars of the neck, deformed limbs, and bent spines. Health 
resorts, frequented for years by tubercular patients, have become infected 
to such an extent that there is grent danger of the whole population 
becoming exterminated by this disease. ‘The sources of infection in such 
places have become 60 numerous that it is unsafe to breathe the air, to 
rink the water, or to eat the food prepared in houses which for years 
have been hot-beds for the bacillus of tuberculosie, and by persons car- 
rying the microbe upon every square inch of their surface. That whole 
communities and nations, where this disense has been prevalent for cen- 
turies, have not been completely depopulated long ago is owing to the 
fact that many persons possess, from the time of their birth, a degree 
of resistance to infection that even direct infection by inoculation 
would prove harmless, ‘The bacillus is not the sole, but the essential, 
cause of tuberculosis. 
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HEREDITARY AND ACQUIRED PREDISPOSITION, 449 
deposit of syphilis, reabsorption may take place at any titne, and 
infection with syphilis; of, Tetter, reappearaice of external signs. 
‘from ang oxseous noulule, whervin the tubwrculour virus is locked ap 
Jin termporsry innocence, absorption may take placw under favoring olr- 
cumstances, and a new outbreak of tuberculous aymptoms appear, the 
quantity of virus thus sot free determining, to » groot extent, perhaps, 
the virulence of the aymptoma, While the virus is thus locked up, the 
disease is latent; when sot treo, It is manifest.” Wynne Foot saya: 
“Tubercles arw smalloelled overgrowths of Lymphatic tissue that have 
Proerved such uniformity of sixe, color, and siape at to have long 
waggrsted the probability of their lymphatic origin.” Wilton Fox 
regarded tubercle as an overgrowth or hyperplasia of Iympbatle tinue 
resulting from irritation of the lymphatic elements, 
Bayory, in speaking of the.relation of ecrofula to tuberole, remarks : 
Teappenrs to mo that there ix nothing. suillolent to warrant the patho- 
Jogion! dixtinotion which it ie now the fashion to make between scrofuln 
and tubercle,” And further: “Tubercle may be said to be the essential 
element of scrofule." According to Rokitansliy, the wost frequent seat 
of tubercle in children is in the lymphatic glands. Virchow maintained 
that scrofula constitutes the basis of tubercle, and that in man tuberen- 
Josix depends In general on acrofula, He amerts, further: “On account 
of the histological identity of the scrofulons and tubercular new growth, 
4s is often impossible, In a given tuberontar lesion, to determine how 
tnuich is {nflammatory and how much Is tubereniar.” From the above 
quotations it becomes apparent that nearly all of the older authors 
recognized, If not the identity, at least a close relationship between 
scrofula and tabereulosis, The identity of serofula and tuberculosis was 
established not apon anatomical or pathologie! rearches, but was 
definitely settled by the discovery of the same enme in the local lesions 
of both. The demonstration of any definite anatomical defect, beret 
tary or acquired, whioh acta ax a predisporing oauns to tubercular infeos 
tlon, has #0 far not suoceeded, Only a fow years ago Formad made 
some interesting studies concerning the histologionl struntures of tissues 
‘hat are known to be prone to tubercular infection, and he belleved that 
the changes constantly found were such that favored the arrest of 
migrating cells. It is more probable that the hereditary or acquires! 
predisposition to tuberculosis, which must now be recognized as on 
important sloment in the causation of the disease, must be regarded rather 
‘ax a diminntion of the power of resistance inhorent in the tinmues to the 
action of tho specific microblo cnnse than any characteristic: anntomiont 
‘cell defects, From a olinical standpoint, it jx Important to remember 
‘that In the cansntion of toterenlosie we must recognize a combination 
” 
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PATHOLOGICAL VARIETIES OF TUBERCLE. 

Several varieties of tubercle have been described, according to the 
histological structure of the tubercle or the structure or condition of the 
cells of which it is composed. 

Reticulated Tuberole.—This is the ordinary form of tubercle usually 
met with, and the most important anatomical feature is the presence of 
a welldefined reticulum, composed of pre-existing counective tissue and 
‘8 delicate net-work of branching giant cells, in the meshes of which are 
found the epithelioid cells and leucocytes. 

Fibrous Tubercle.—In contradistinction to the reticulated or 
lymphoid tubercle, « few years ago the fibrous tubercle was described, 
distinguished by its peattlike, light-gray appearance, but possessing the 
‘same inherent tendency to casestion. It is said to be found most fre- 
quently in dense, fibrous tissue, and quite often in newly-formed connective 
tissue. Histologically it is composed of nodules of dense connective 
tissue, the cells of which have undergone rapid growth, containing, fre- 
quently, more than one nucleus. A further development only takes 
place in the interior of the nodule, as here caseation occurs, the caseous 
focus being surrounded by « firm capsule of connective tissue. The 
description of fibrous tubercle by Langhans differs materially from the 
above. According to investigations of this author, the fibrous tubercle 
has for its favorite location the so-called parenchymatous organs, as the 
lungs, liver, spleen, kidneys, testicles, epididymis,and brain. ‘The larger 
nodules are composed of three zones. The central zone consists of a 
few connectivettissue fibres, free oil-globules, and cells in a condition of 
fatty infiltration, ‘The middle zone is composed of connective tissue. 
As the cells of this zone are not numerous, it presents the appearance of 
‘a capsule; in reality, however, it is not a capsule in the proper sense of 
the word, but a matrix of tissue proliferation, from which the central 
part of the tubercle is the offepring. Both Langhans and Schueppel, 
like nearly all of the modern pathologists, regard fibrous tubercle not a 
inet special anatomical form, but as an ordinary tubercle in which 
ithelioid cells in the peripheral zone have been converted into con- 
nective tissue. Fibrous tubercle differs from the ordinary cellular 
variety only in so far that it contains a larger amount of connective 
If in » tubercle-nodule at the time the young cells are yet 
vigorous the primary microbic cause cesses to act, degenerative changes 

to take place and the embryonal cells are trausformed into connec- 
ive tissue, The cicatricial condition starves out remaining embryonal 
cells; at the same time an impermeable wall of connective tissue is thrown 
around the primary depot of infection, which effectually guards against 
the escape of active bacilli or their spores into the surrounding tissues, 
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TUBERCULOSIS OF THE SKIN. 459 





same side is an early and quite constant occurrence. Even if the disease 
is correctly diagnosticated at an early stage, complete removal by iridec- 
tomy is impossible, as parts of the iris which present a perfectly normal 
‘appearance may already be infected and lead to an almost certain recur- 
ence of the disease. Enucleation of the affected eye is only justifiable 
if the disease affect only one eye, and if the surgeon can satisfy himself 
that the patient is not suffering nt the same time from tuberculosis in 
other organs inaccessible to successful surgical treatment. 





TUBERCULOSIS OF THE SKIN. 

All forms of primary tuberculosis of the skin are the result of direct 
inoculation with tubercle bacilli, Considering the frequency with which 
abrasions occur in the exposed portion of the skin, and the innumerable 
sources of infection with the virus of tubereulosi somewhat strange 
that primary tubercular lesions of the skin are not of more frequent 
‘occurrence. Baumgarten believes that this is due to the slow growth of 
the bacillus and the dense structure of the deeper portions of the skin,— 
conditions which enable the superficial wound to heal before the tubercle 
bacilli have penetrated the tissues to a sufficient depth. Considerable 
confusion exists at the present time in reference to the nomenclature of 
primary tubercular affections of the skin. We find descriptions of what 
is called tuberculosis of the skin, tuberculosis verrucosa cutis, and lupus, 
all of which affections have been proved to be tubercular in their origin 
‘and manifesting the same clinical tendencies. It is time that these imma- 
terial and unimportant distinctions should be set aside, and these different 
affections should be included under one head, as primary tuberculosis of 
the akin, since all of them present the same histological structure, and all 
of them are caused by direct inoculation with tubercle bacill 

Riehl and Paltauf have described an affection of the ekin, under the 
name of tuberculoeis verrucosa cutis, in which the bacillus of tuberculosis 
is constantly found, and which they attributed to local affection, because 
all of the patients they examined were persons handling animal products. 
Riehl has also shown the tubercular nature of papillomatous affections 
‘ocourring upon the hands of pathological anatomists by finding the 
bacillus in the tissues. 

‘Anatomical and Clinical Proofs of the Tubercular Nature of Lupus, 
—Lupus vulgaris, and probably the other varieties of this affection of 
the skin, are nothing more nor less than cases of cutaneous inoculation 
tubercalosis. It is well known that lupus ocenrs most frequently i 
parts of the body most exposed to injury and infection; that is, in the 
akin not protected hy the hair or clothing. Lupus attacks most fre- 
quently the nose, face, eyelids, ears, and hands, localities where abrasions 
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from palmonary phthisis, Of 2 patients treated by Aubert, 1 
acute pulmonary tuberculosis and the other of tubercular pleuritis after 
scarification. 

Renoward was able to ascertain the existence of pulmonary phthisi 
in 50 per cent. of his cases of lupus. Block met with tuberculosis in 
other organs, before or after the development of lupus, in 114 out of 
144 cases. Bender examined 374 cases of lupus. In 159 of these an 
accurate history could not be obtained. In 99 of the latter number 
‘mptoms of other antecedent or co-existing tuberculous lesions existed. 
In 77 of the cases tuberculosis in an etiological or clinical aspect was 
present. Leloir observed several cases in which, after years, a lupus of 
the face gave rise to n pseudo-erysipelatous swelling of the face, which 
disappeared after a time, to be followed by swelling of the submaxillary 
lymphatic glands, which remained stationary. Soon after the affection 
of the lymphatic glands had appeared, febrile disturbances, gastric symp- 
toms, and evidences of pulmonary infiltration followed. In all of these 
cases Leloir believes that the virus of tuberculosis had left the primary 
Jocation,and had migrated through the lymphatic vessels and glands into 
the lungs. In 10 out of his 17 cases the tubercular nature of lupus was 
clinically manifest. Sachs ascertained that, of 105 eases of Iupus which 
he collected, in 86 per cent. the patients had co-existing tuberculosis in 
other parts of the body, or « hereditary predisposition to tuberculosi 
could be shown to exi 

Experimental and Bacteriological Evidences of the Tuberoular Nature 
of Lupus.—If the clinical and snatomical proofs which have been 
advanced to establish the tubercular nature of lupus point unequivocally 
{n that direction, the crucial test is furnished by the inoculation experi- 
ments and breteriological investigations that have been made with the 
‘same object in view. Koch, in his paper on the etiology of tuberculosis, 
states that he produced # pure culture of the bacillus tuberculosis from 
a case of lupus which resembled in every respect the cultures obtained 
from recognized tuberculosis, and with the fifteenth generation from this 
source, one year after the first cultivation, he inoculated 5 guinea-pigs 
by subcutaneous injection and produced typical tuberculosis in all of 
them. Doutrelepont found in 7 eases of lupus the bacillus tubercutosi 
invariably present, in greater or less number, either within the cells or 
dispersed in small groups between them. He never found them in the 
interior of giant-cells, but in their immediate vicinity. In a second 
‘communication the same author reports 18 additional cases of lupus, in 
each of which the presence of the bacillus could be demonstrated in the 
tissues. Demmé detected the bacillus in 6 cases of Inpus. Pfeiffer 
found {tin a case of Inpas of the notiva. ‘Schuchanit and Kranse 
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macerated and detached, leaving at first « minute defect, which secretes 
a serous Suid. 

As soon as the underlying granulation tissue has been exposed 
to infection from without, infection with pus-microbes occurs, and 
the destruction of tissue is hastened by the suppuration inflammation 
which follows, as the granulation cells are rapidly destroyed by the 
pus-microbes and their ptomaines, and are eliminated as pus-corpuscles. 
Ulceration now takes the place of the papillomatous growths, and the 
defect increases in size as rapidly as granuintion tissue is produced by 
the action of the bacillus tuberculosis. New nodules are produced in 
the immediate vicinity of the ulcer, which are again dissolved by retro- 
grade tissue metamorphosis of its cellular constituents and purulent 
liquefaction. Itis not uncommon to find, at some places, efforts at reps 
‘and even partial ciestrization and epidermization ; but the disease pursues, 
its relentless course in other directions, and, after what appears as healthy 
new tissue, becomes again infected and the process of destruction is 
repeated. In some forms of tubercul 
remains superfi 
undergo pathological changes character 
other cases the process extends deeper and deeper, until muscles, 
fascia, and bone are destroyed by the disease, in the manner of its exten- 
sion from tissue to tissue resembling the clinical behavior of malignant 
tumors. In this manner the whole nose, eyelids, and the greater portion 
of the face are frequently destroyed before the patient is relieved from 
hhis enfferings by a merciful death. Microscopical examination shows 
the lesions to consist in the formation of granulation tissue, in which 
the typical structure and histological elements of tubercle can be readily 
recognized. Casention is seldom found, probably on account of the 
Toeation of the tubercular product 60 near the surface of the skin, and 
‘also because the granulation tissue soon becomes the seat of a secondary 
infection with microbes which prevent caseation. In most cases a well- 
saarked reticulum is present between the new cells, and these are often 
grouped in masses aronnd the blood-vessel 

Symptoms and Diagnosis.—Tuberculosis of the skin is most fre- 
quently met with in middle-aged persons, but no age is exempt from it, 
as I have seen it in children 5 years of age and in persons far advanced 
in years. It attacks most frequently the nose, eyelids, cheeks, ears, and 
hands, but it may also develop upon the different parts of the trunk. 
‘The disease commences in the form of a small, red, vascular nodule; is 
not painful nor tender on pressnre. In the vicinity of this nodule new 
foci spring up, and by confluence may form a swelling of considerable 
size. To the touch these nodules impart rather a sensation of elasticity 
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For an adult, sty grain of sublimate with 15 grains 
iodide, dissolved in distilled water, is given four times a day — 
after each meal and at bed-time, If the lesion is syphilitic, a decided 
improvement will be observed in the course of two or three weeks; if 
tabercular, this treatment will make no decided impression on the local 
lesion. The most reliable diagnostic test in differentiating between 
tuberculosis of the skin and s syphilitic lesion consists in removing, 
‘under antiseptic precautions, a fragment of granulation tissue the size 
of a small pes, and implanting the same into the subcutaneous tissue of 
 guinen-pig. 

Tavel bas been studying, in n systematic manner, the dingnostic 
‘value of implantations of tubercular material in animals, mainly guines- 
pigs. He found that fragments of granulation tissue, taken from a 
tubercular product and implanted into the subcutaneous connective 
tissue in the inguinal region in guinea-pigs, invariably produces in this 
animal local, and Inter general, miliary tuberculosis, and death in from 
five to six weeks, The course of the disease thus artificially produced 
is typical; at the point of inoculation hard nodule appears first, the 
result of trauinatic response on the part of the tissues around the graft. 
Next, a lymphatic gland becomes enlarged in the immediate vicinity of 
the inoculation and in the direction of the lymphatic stream. Often all 
of the inguinal glands are infected successively. At a later stage the 
axillary glands become affected At the necropsy it was always observed 
that, of the internal organs, the spleen becomes affected first, then the 
liver and lungs, but before death is produced almost every organ is the 
seat of miliary nodules. When the differential diagnosis between tuber- 
culosis and syphilis eanuot be made from a clinical study of the case or 
by the use of the microscope, inoculation experiments will always furnish 
the desired information in from three to six weeks. If the lesion is 
tubercular, the infected guinea-pig contracts the disease, and dies in 
from five to six weeks; if it is syphilitic, the implantation will prove 
harmless and the animal remains well. The differential diagnosis be- 
tween tuberculosis of the skin and epithelioma must be based on the 
primary location of the pathological product and the character of the 
infiltration. Tuberentosis commences in the vascular portion of the 
skin; hence, the primary nodule is subepidermal; while epithelioma 
starts in the non-vascular epidermis and infiltrates the deeper layers of 
the skin Inter. The tubercular nodule is not hard, but somewhat elastic, 
to the touch, ‘The carcinomatous infiltration feels almost as hard as 
cartilage, and forms a part of the epithelial Inyer of the skin from the 


beginning. A tuberculous ulcer of the skin is covered with fabby granu- 
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codliveroil can be given with good results an hour and a half after meal 
im doses which will be tolerated by the stomach, If digestion is impaired 
‘this drug should be withheld. A well-selected, nutritious diet is indicated 
in all such cases, with plenty of out-door exercise. Salt-water baths inv’ 
rate the periphéral circulation, and consequently favor the limitation of 
the disease and the process of repair. ‘The surgical treatment of tuber- 
culosis of the skin is to be conducted upon the same principles as opera- 
tion for the removal of malignant tumors, The use of caustics often 
«loes more harm than good. The great object of the local treatment is to 
remove every particle of the infected tissues, for if thie ts not done a re- 
currence is almost sure to take place. If the patient object to a radical 
operation, and the tubercular process lias gone on to ulceration, all irri- 
tating applications should be avoided and the ulcer protected by a piece 
of lint spread with empl. hydrargyri or unguent. bydrargyri oxyd. albi. 
Balsam of Peru can also be used with benefit as a local application. Ifa 
radical operation is decided upon, this should be done preferably by ex- 
cision. Excision should be practiced exclusively in cases where the 
extent of the disease is limited. The incision should be made some 
distance from the visible margins of the infiltration, in order to include 
tissues which, although presenting macroscopically a healthy appearance, 
may already be infected with bacilli, conveyed there by migrating leu- 
cocytes. The greatest care must be exercised in removing the deeper 
portions of the inflammatory product, as this may send down projections 
‘at different points which it is necessary to remove with the principal 
mass. 

‘Thiersch’s method of restoring the excised skin places the surgeon 
in a position where he can excise an extensive area of tegument, and yet, 
obtain primary healing of the wound and perfect restoration of the skin 
‘under a single dressing. I have, on several occasions, removed tuber- 
cular foci from the face and temporal region the size of the palm of the 
hand, and, by covering the defect at once with large skin-grafte, saw the 
whole healing process completed in two weeks, with almost perfect 
restoration of the lost tissues. In eases where the disease is too exten- 
sive for excision, removal of the infected granulations is attempted by 
the vigorous use of Volkmann’s sharp spoon. Skin-grafting can be done 
after curetting in the same manner as after excision, but the knife always 
leaves a better surface for skingrafting than the sharp spoon. If, after 
either operation, the result is not perfect, and the tubercular process 
returns at one or more points, the granulation are again removed with 
the sharp spoon and the defect covered with skin-grafts. Tuberculosis 
without ulceration demands treatment by excision, while in the case of 
nlcerating nodules the oby fa and sharp spoon, and 
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to the first preference should be given in all cases where excision can be 
done with a fair prospect of removing all of the infected tissues. The 
constitutional treatment should be continued for several months after the 
local lesion has apparently healed, as the disease is very liable to recur 
at the site of operation. The site of operation should be carefully pro- 
tected against injury a long time after the process of repair has been 
completed, in order to guard against a return of the disease, from local 
irritation preparing the soil for the pathogenic action of latent bacilli 
which may remain incorporated in the scar-tissue. 


CHAPTER XIX. 
Tosercutosis oF Lyupnatic GLANDS AND PERITONEUM. 


‘TUBERCULOSIS OF LYMPHATIC GLANDS. 





Tsar most cases of chronic inflammation of the lymphatic glands 
are in their origin, course, and final termination instances of local tube 
cculosis, las been satisfactorily shown by clinical experience, microscopic 
examination, inoculation, and cultivation experiments. 

Manner of Infection and Dissemination of the Bacillus of Tuber- 
oulosis.—The tubercle bacilli enter the lymphatic circulation through 
some abrasion or pathological defect of the skin or mucous surface; any 
oss of continuity of surfuce may furnish the necessary portio invasionie 
for the entrance of the microbes from without. In tubercular affections 
of the skin the point of inoculation becomes the centre of the primary 
nodule, because the bacilli are present in suflicient quantity and viru- 
lence to produce the necessary irritation ; but in tuberculosis of the lym- 
phatic glands the microbes enter the lymphatic channels usually before 
they have caused any visible lesions at the point of entrance. 

Volkmann found tubercle bacilli in the skin of an eczematous fore- 
‘arm, and it is probable that many cases of tuberculosis of the cervical 
glands in children are caused by the entrance of tubercle bacilli through 
‘an eczematous patch on the face, enr, or scalp. In perlaps 95 out of 
every 100 cases of tuberculosis of the lymphatic glands the disease at- 
tacks the glands of the neck —as the scalp, face, and mouth are parts of 
the body most frequently the seat of slight injuries and superti 
lesions, and also most exposed to tubercular infection. The lymphatic 
glands act as filters for the microbes which enter the body through the 
Iympbatic channels, The pathological conditions which are produced in 
the interior of a lymphatic gland by the presence of pathogenic micro- 
organisms are well calculated, for the time being at least, to limit the 
extension of the infection. ‘The lymphadenitis which is produced blocks 
the lymph-spaces with the products of s specific inflammation, which, 
temporarily at least, mechanically obstructs the way for the microbes 
toward the general circulation, Primary infection of a lymphatic gland 
by the bacillus of tubercolosis in many instances attacks different por- 
tions of the gland from the very beginning, «= « at 
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circulation of noxe that neither produce suppuration nor the formation 
of new tissue. A number of glands corresponding to the direction of 
the lymph-current from the infectionatrium, through which the irritant 
gained entrauce, enlarge, but the inflammatory swelling subsides shortly 
‘after the cessation of the primary cause, with perfect restoration of the 
structure and function of the affected glands. Suppurative adenitis is an 
acute affection which terminates in the formation of pus in a few day: 
Syphilitic adenitis developing in the course of a primary syphilitic sore 
only attacks the glands contaminated with lymph coming from the infected 
area. ‘The adenitis which accompanies secondary and tertiary syphilis 
is not limited to a single region ; nearly all of the external lympbati 
glands are more or less enlarged, but especially those in the occipital 
and cubital regions. Carcinoma never occurs as a primary lesion in the 
lymphatic glands, and when regional infection has occurred it is not 
difficult to locate the primary tumor. Lymphoma is « benign tumor of 
the lymphatic glands, and as such is always met with as a single tumor. 
Lympho-sarcoma represents the primary malignant tumor of the lym- 
phatic glands, and gives rise to regional and general infection, the infec- 
tion in these respects resembling the clinical tendencies of tubercular 
adenitis. Lympho-sarcoma, however, is a tumor, not an inflammatory 
swelling, and, consequently, the tissues of which it is composed do not 
undergo degeneration and necrosis at such an early stage, and the rapid 
tissue increase leads to the formation of large tumors, while tubercular 
glands the size of an almond contain cheesy material. The unlimited 
growth which characterizes sarcoma is checked in the tubercular glands 
by necrosis of the cells which compose the swelling. In pseudo-leuceemia 
the fixed tisone-cells of the parenchyma of the glands proliferate by 
being acted upon by @ microbe as yet unknown; but this microbe, unlike 
the bacillus of tuberculosis, is diffused more extensively through the 
lymphatic system, involving one region after another until, after the 
isease has been once well developed, almost every lymphatic gland in 
the body has become infected. The supposed microbe of pseudo- 
Ieucemia possesses the property of producing new tissue by its action 
‘upon the fixed cells, but the new product does not undergo caseation, 
As the last and infallible diagnostic measures, must be mentioned the 
search for the bacillus of tuberculosis by the use of the microscope and 
inoculation experiments, 

Prognosis.—A. tubereular lymphatic gland is always a source of 
danger. Even if the disease becomes latent, a recurrence may take place 
at any time, and lead to rapid regional and general infection, or general 
infection may take place directly from an old cheesy focus by the 
entrance of bacilli or their spores into s vein. The mroguosis is very 
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treatment of tubercular adenitis, I will quote from the paper of Schuell, 
who collected 56 cases of tuberculosis of the c: 
treated by extirpation in the clinic at Bonn. In 37 of these 





lowed by complete recovery, in 97 per cent. the dise 
site of operation, and in 4 cases death resulted from pulmonary tnbercu- 
losis, The largest number of cases were patients between 10 and 20 
years of age. 

Friinkel reports 188 cases operated upon by Billroth, some of the 
‘operations being quite serious ; in 16 cases the internal jugular vein had 
to be tied. In 91 of the operations the wound healed by primary union, 
and in 25 the healing was retarded by suppuration. Erysipelns compli- 
cated the result fivetimes. In one of these ceases n large part of the tuber- 
cular mass was left, and it was noticed that the erysipelas had no effect 
on the tubercular process. Only in 49 of the cases opernted on could 
the final result be obtained. Taking three and a half years as the time 
when the patient could be considered exempt from a recurrence of the 
disease, it was ascertained that in 24 per cent. no relapse followed the 
‘operation, a local relapse was observed in 14 per cent., and reappearance 
of the disease clistant from the seat of operation in 4 per cent. The 
Tesults of operation for tuberculosis of the lymphatic glands have shown 
the necessity of early operating, as delay renders the operation more 
difficult, on account of the progressive regional dissemination of the 
ease and the occurrence of pathological changes within and around the 
affected glands, which render thelr complete removal more difficult ; 
while at the same time the danger of general infection increnses with 
the local extension of the disease. If the glands have suppurated, oF if 
the eapsule has become perforated and tubercular periadenitis or sup- 
purative perindenitis has taken place, and many glands are simultane. 
ously affected, it may not be advisable to resort to excision, as when 
extensive connective-tissne infiltration is present it would be almost 
‘impossible to remove all of the infected tissues. 

In such cases free incisions should be made, and the tubercular 
product be removed with a Volkmann spoon. ‘The proximal glands 
which have not undergone such extensive secondary pathological changes 
ean be excised. The scraped surface is freely iodoformized and the 
‘wounds are sutured and drained. In removing the glands of the neck it 
always important to expose the infected area by a large incision, The 
operator should not only feel, but aee, every gland he removes. Accidents 
fare more liable to happen by removing the glands through « small than 
large incision. As in cases of secondary carcinoma of the lymphatic 
glands the extent of the disease is only ascertained after incision, 20 in 
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‘eoncerued in the local dissemination of the tubercular infection, Ann 
tomilcally, the peritoneum {x 4o closely allied to the lymphatic. glands 
that wo hare every reason to believe that primary tuberouloais can oocur 
in this wtructire ax woll ax in the lymphatic glands. In primary tubers 
onlosix of the peritoneum infootlon takes place In the same manner ns iy 
Intact Joints, by floating Deoilli becoming arrested in the capillary yew 
sels of the membrane, where the primary nodule forms, from which, 
again, 98 from n gewft, local dissemination takes place, ‘These eases aro, 
in the true sense of the word, not exws of primary tuberculosis, ax the 
peritoneal alfection ix only a local expression of an antecedent infection, 
‘As the peritonoum th endowed with absorptive capacities of a high 
egroe,and ix in direct communication with the lymphatic system, we 
would naturally expeot that suberoulosin of this stricture wonld Toad to 
‘easly general dissemination, But in peritoneal tuberenlosis we observe 
the save tendeney to limitation of the infective process as in Joints, by 
the formation of an impeneteatte wall of connective tisaue, whicl 
imparts 90 often to this form of peritonitis ite circumscribed character. 

Clinical Studies.—Kilmmel looks upon peritoneal tuberenlosia me a 
parely local affection, amenable to surgical treatment in the sume Kenve 
and to the same extont axa tuberoalorix of Joints, That some of those 
‘onsos can be permancntly cured by local treatment ix well whown by 
‘case tivated by Sir Spencer Wells twenty-six years ago by abdominal 
section, the pationt having remained up to this time in perfect: hewlth, 
In a rocent paper on this subject Febling reports 4 cases of his own, 
and gives an account of all the operation» which had been done up to 
that thme=21 in number. Of this number 15 recovered, and the pationts 
are known to have been well from one year to twenty-three yeary, and 
In a pummber of eases their condition was learned four to five yeare after 
the operation, Six of the patients slivl—¥ of sepsis, 1 of pywmin 
jeral months ater the operation, and 3 from the continnance of the 
iveave for which the operation was performed. In 5 of the enser asoitos 
attended the tuberonloaix; in % the avelling was not due to effusion, 
but to adhesions between intestinal loops that were covered with miliary 
tuberotes, 

Of 54 onsos of laparotomy for peritoneal tuberculosis, collected by 
‘Tracbicky, 4 died from the immediate conxequencex of the operation, 
while in a Mu death occurred after the operation from noute miliary 
tuberculosis, though the uid bad not reaccumulated, One oase died In 
four months from general tuberculous without the perltonitix disapponr> 
ing; cures resulted in 40 exsos, though here aud there evidence of pule 
monary tuberoulouls was reported. The majority of eases were females, 
‘which may find fte explanation in the fact that ost were operated upon 
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the hypogastric and left ilisc region. Fluctuation distinct; no 
and but little tenderness on pressure ; menstruation regular. General 
health only slightly impaired. After a careful examination I coincided 
with the diagnosis, and advised an early operation. Soon after this time 
the swelling began to diminish in size and disappeared completely in the 
course of a year, but the general health, instead of improving, began to fail. 
After the disappearance of the swelling she began to suffer from a deep- 
‘seated pain at a point corresponding to the cartilage of the eighth rib on 
the left side, and in the course of a few months.a fuctuating swelling 
appeared under the costal arch at that point. Tuberculosis of the ribs 
was suspected, but at the time of operation an encapsulated tubercular 
abscess was found in the abdominal cavity, to the left of the great curva- 
ture of the stomach and above the splenic flexure of the colon. A large 
quantity of liquefied, easeous material was evacuated. The wall of the 
abscess was lined with a thick layer of granulation tissue, which was 
thoroughly removed with a sharp spoon, and after irrigation the cavity 
was carefully dried and packed with fodoform gauze. The wound 
healed by primary intention, and the entire cavity closed in the course 
of four weeks without a drop of pus. ‘The woman has since greatly im- 
proved in health, and is completely relieved of her pain, There can 
hardly be a question that the accumulation of fluid which was mistaken 
for an ovarian cyst was a limited ascites, caused by a circumscribed 
tubercular peritonitis, and that the infection in the upper portion of the 
abdominal cavity resulted from this, the primary depot. It is not at all 
improbable that, bad an operation been performed at the time it was ad- 
vised, this extension of the infection might have been prevented. ‘The 
results obtainable by Inparotomy in the two different forms of tubercular 
ascites are well shown by 2 cases which occurred in my practice during 
the last year. 

‘The first patient was a girl, 17 years old, without « tubercular his- 
tory. She had always been in good health until about a year ago, when 
she commenced to enffer from pain in the left iline region, and soon after 
a perceptible swelling appeared in that locality, which gradually in- 
creased in size until the time I saw her, when it reached above the um- 
Dilicus and beyond the median line, Has never menstruated. Patient is 
anemic and somewhat emaciated, but was never confined to bed. Ex- 
amination reveals no disease in any of the important organs. Diagnosis 
of ovarian cyst had been made by several physicians. The abdomen 
‘was opened by « median incision, and a large quantity of clear, straw- 
colored serum escaped as soon as the peritoneum was incised. The parietal 
peritonenm, as well as the intestines, which vt of the wall of 
the cavity, were studded with t Weteced, 
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important indications of treatment. Drainage must be maintained until 
‘accumulation of serum in the tube has ceased. Uniform equable com- 
pression of the abdomen with strips of adhesive plaster or a well-fitting 
bandage should be kept up throughout the entire after-treatment, In 
‘eases where a well-defined local tubercular focus is found, which we have 
reazon to regard as the cause of the peritonitis, this should be removed 
or rendered harmless by appropriate treatment... A tubercular Fallopian 
tube should be removed if this can be done. Other caseous foci are re- 
moved with a sharp spoon, or they can be destroyed or rendered armless 
by igniquneture and thorough iodoformization, 











CHAPTER XX. 
‘Tosercutosis or Bonzs anp Jomnts. 


‘TUBERCULOSIS OF BONE. 


Next to the lungs and lymphatic glands the bones are most fre- 
quently the sent of tubercular infection. ‘Tuberculosis of the bones is 
an exceedingly frequent affection in children and young adults. Its 
favorite location is in the epiphyseal extremities of the long bones, 
although it is also quite frequently met wit 
carpus and tarsus and some of the fint and irregular bones, as the ribe, 
seapnla, ileum, and vertebra. 

Embolio Infection the Cause of Osseous Tuberoulosis.—Practically, 
direct tubercular infection does not occur, and when the disease has 
made its appearance it is only an evidence of the existence of a tuber- 
cular focus in some other organ. We observe clinically, what Mueller 
has demonstrated experimentally, that, when the bacilli of tuberculosis 
are present in the blood-current, very often localization takes place near 
the epiphyseal cartilnge in young persons by the microbes becoming 
arrested in one of the terminal branches of an artery, the lomen of 
‘which becomes obliterated by the presence of a minute embolus of 
granulation tissne containing bacilli; or the lumen of the vessel is 
gradually diminished by the formation of a mural thrombus, which 
forms around bacilli implanted upon the vessel-wall, and the lumen 
of the vessel is finally completely obstructed by the growth of the 
thrombus. 

The new vessels in the vicinity of the centres of growth in the bone: 
of young persons, on account of their imperfect structure and irregular 
contour, furnish the most favorable conditions for the arrest of floating 
granular matter and the localization of pathogenic microbes. The pre- 
disposing anatomical element goes far to explain the frequency with 
which we meet with tubercular foci in the epiphyseal extremities of the 
ong bones. 

The following table, prepared by Schmallfuss, gives a good idea 
of the relative frequency with which different bones are affected with 
tubercular lesion 
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no evidences of organic disease except a few tubercles in the lungs. 
‘Twenty experiments were made on young goats, 5 on sheep, and 2 
on dogs. ‘The tuberculous material was injected directly into the 
nutrient artery of the tibia, the tibial artery being tied above and below 
the junction with this vessel. Primary union of the wound was obt 
in all cases except in one dog. In the dogs and sheep all experiments 
resulted negatively. In the gosts bone affections were produced that 
were identical with tubercular bonelesions found in man. Most fre- 
quently the disease was established in the diaphysis, cheesy masses and 
granulation tissue showing themselves in the medulla and cortical 
portion of the bone, or: tuberculous osteomyelitis with or without 
sequestration. Typical lesions were also found in the ends of the bones, 
with and without implication of the adjacent joints, In 2 of these cases 
the epiphysis was affected, while in 3 the shaft was involved. The 
following experiment made by him furnishes s good illustration of the 
identity of the bone disease produced experimentally with the disease 
as it occurs in man, 

‘Tuberculous material was injected into the tibial artery of a goat 3 
months old. Wound healed in eight days. Some lameness four months 
later, gradually increasing during the next nine months, At the same 
time a swelling appeared at the knee joint. Tibia painful on outer side. 
Animal killed thirteen months after the injection. At the necropsy 
there was found a typical fungous disease in the kneejoint, most ad- 
vanced at the lateral aspects of the joint; a wedgesliaped sequestram 
in one of the tuberosities of the tibia, a small granulation mass in the 
centre of the head of the tibia, and two similar granulation masses in 
the lower epiphysis of the femur. Excepting the lymphatic glands of 
the knee joint, no other organs were affected. In some of the cases, 
pulmonary tuberculosis, twice general miliary tuberculosis. The re- 
mainder of the animals were killed when they began to show Iameness— 
fourteen days to thirteen months after infection. The tubercular lesions 
thus produced were examined for bacilli, and these were never found 
absent. in every instance, must have been a tuber- 
sate minute branches of the nutrient 
artery near the epiphyseal extremity of the bone. 

Clinioal and Bacteriological Researohes.—Schuchardt and Krause 
examined a great variety of tubercular lesions, and came to the conclu- 
‘sion that tubercle bacilli can be found in them without exception, but, 
asa rule, few in number, and often only to be detected after long and 
patient search. They found them invariably present in cases of second- 
ary and primary tuberculosis of synovial membranes, tuberculosis of 
bone, in tubercular abscesses. and in the latter cases not in the fuid 
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insignificant ; tubereulosis of bone, even in tubercular subjects, seldom, 
if ever, follows a fracture, as the injury in such cases is productive of 
such active cell proliferation that will neutralize the pathogenic action 
of the bacilli, which might reach the seat of injury with the extravasated 
Wlood. It is also possible that in many eases, at least, the attention of 
the patient or his friends is frst accidentally called to an existing tuber- 
cular focus by the immediate effects of the injury, the latter having lind 
no influence in the causation of the disease. Every child large enough 
to run around injures himself more or less (almost) daily, and yet tuber- 
culosis of the bones and joints follows as a consequence only in compar- 
atively few, and in such cases the essential cause must be present in the 
Dlood or tissues at the time the injury is received. As has been previ- 
‘ously stated, what is generally reganled as local bone tuberculosis (by 
‘which we mean the absence of recognizable tubercular lesions in other 
organs) isin reality a secondary disease, resulting from the introduction 
of becilli through the respiratory or alimentary tract into the circulat- 
ing blood, with localization in the bone, or the entrance of bacilli into 
the circulation from » pre-existing but undetectable tubercular product 
with secondary localization in bone. In this sense a primary, or, to use 
‘8 more correct expression, a localized osseous or articular tuberculosis 
according to Kummer, found in about 40 per cent. of the cases ; in 
the remaining 60 per cent. depots are found at the same time in other 
organs of the body ; the lung comes first, with 25 per cent. ; other joints, 
10 per ceht.; other bones, 10 per cent.; lymphatic glands, 10 per cent.; 
peritonenm, 3 per cent. ; plenra, 2 per cent. 

Pathology and Morbid Anatomy.—The tubercle bacillus has. distinct 
predisposition for the medullary tissue of the bones, and especially for 
the red medullary tissue in the cancellated tissue in the region of the 
epiphyseal cartilage of the long bones. Asan inflammatory affection it 
is more correct to speak of tuberculous osteomyelitis than tuberculosis, 
of bone, since the medullary tissue and the blood-vessels which it con- 
tains are the parts that take an active part in the inflammatory proces 
‘The anatomical conditions of the vessels in the epiphyseal region of the 
long bones in young persons, and in the vessels of the medullary tissue, 
favor implantation of the microbes upon the vessel-wall, and they also 
explain-the frequency with which locelization of the tubercular process 
takes place in this locality. ‘The shaft of the long bones is generally 
‘exempt from tubercular disease, with the exception of the phalanges of 
the fingers and toes, and the metacarpal and metatarsal bones in chil- 
dren, where the tuberculous osteomyelitis gives rise to the well-known 
spina ventoea of the old authors. As soon as embolic infection in bone 
‘has taken place, a prow {is and decalcification occurs 
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Pathological and clinical characteristics of this form of local tuberculosis 
consist in the rpid local extension of the affection and the danger to 
life from general infection. On making a longitudinal section through 
a long bone affected by diffuse tuberculous osteomyelitis, we observe 
conditions which closely resemble acute suppurative osteomyelitis. We 
find large, irregular, often multiple areas of a yellowish-white infiltration 
with multiple foci of liquefied cheesy material. The infection extends, 
as in cases of suppurative osteomyelitis, along the blood-vessels and 
Haversian canals to the periosteum, resulting in diffuse plastic osteo- 
mylitis with the formation of irregular, diffuse masses of bone. In 
these cases there is no tendency to limitation in the formation of 
sequestra, but rather a tendency to spread indefinitely, and to invade 
‘even the medullary tissue of the shaft. Patients suffering from this 
form of tubercular osteomyelitis are exposed to the dangers of a fatal 
general tuberculosis if the infected tissues are not removed by a timely 
and thorough operation. In operating it is important. to recognize this, 
form, since it requires more radical mexsures,—either amputation or very 
extensive excisions of the entire thickness of the affected bone, Local 
‘operations such as will meet the indications in the other varietics of 
onteo-tuberculosis are of no avail. With the exception of this form of 
tuberculosis of bone the periosteum seldom participates in the tubercular 
inflammation, When the dry granulation form reaches the periosteum, 
small, soft, elastic, limited granulation swelling forms,—first under the 
periosteum, later outside of it. It is characterized by slow growth, 
comparatively little pain, slight tenderness, and a tendency to remain 
stationary for long time. If, however, the central focus has become 
cheesy, and the liquefied cheesy material comes in contact with the peri- 
osteum and the paraperiosteal tissnes, a large tubercular abscess forms 
in a short time. As soon as the periosteum has been perforated the 
cheesy material infects the connective tissue, which then takes an active 
part in the formation of the tubercular abscess. Before such an abscess 
spontaneously ruptures, the skin overlying it becomes tuberculous and 
presents, nt the point of perforation, the appearance of lupus, 
‘Symptoms and Diagnosis.—The general symptoms are often no indi- 
ation of the existence or extent of the local disease, as patients with 
quite extensive osteo-tuberculosis may present every appearance of per- 
fect health. More than ten yenrs ngo Kénig called our attention to the 
fact that a slight rise in the temperature is frequently present even in 
cases of limited local tuberculosis. If the thermometer show a normal 
morning temperature, but a slight rise toward evening, if not more than 
half a degree Fahrenheit, bat continued for weeks, it indicates careful 
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2. Tenderness.—The existence of tenderness over a point corre- 
sponding to the tubercular focus in the interior of a bone is one of the 
‘surest indications of the existence of osteo-tuberculosis. In many cases 
of epiphyseal tuberculosis patients have been treated for some supposed 
lesion in the adjacent joint, simply because thie symptom was not care- 
fully searched for, or, if discovered, its significance was misinterpreted. 
In such cases the existence of a circumscribed point of tenderness in the 
epiphyseal line and the absence of lesions in the Joint will enable the 
surgeon to locate accurately # focus in the interior of a bone. If more 
thnn one focus is present in the epiphyseal extremity of a long bone the 
number of tender pointe will correspond with the number of foci in the 
bone. Whether a central focus in a bone could be always recognized by 
relying upon this symptom is somewhat doubtful, but usually the foci 
are located sufficiently near the surface of the bone to give rise to tender 
points, which can be readily located by finger pressure. 

‘8. Swolling.—External ewelling is absent until the atrophic layer 
‘of compact bone yields to the intra-osseous pressure, as may be seen in 
advanced cases of spina ventosa, or until by pressure atrophy over the 
centre of the focus the compact layer is perforated, and n soft, cireum- 
scribed, boggy swelling forms undernenth the periosteum. If the granu- 
ation tissue lins retained its vitality the extra-osseous swelling increases 
very slowly in size, and there is no tendency to diffuse infection of the 
connective tissue after the grannlations have reached the paraperiosteal 
tissues. Peeudo-fluctuntion is generally present, and many such granu- 
Inting foct at this stage have been carelessly incised under the mistaken 
diagnosis of abscess. If the central focus has undergone caseation 
Defore the periosteum is perforated, then the paraperiosteal tissncs 
become rapidly infected, and a tubercular abscess, such as haa bec 
described before, develops inn short time, The abscess wanders away 
fiom the place where it originated in directions offering the least resist- 
ance, along preformed anatomical spaces and in obedience to the law of 
gravitation. The size of such an abscess is, absolutely, no indication of 
the extent of the primary lesion in the bone, as a minute focus may be 
the cause of a large abscess, and a small abscess may mark the location 
‘of an extensive primary lesion. (Edema is usually not well marked, 
even if the abscess is iarge, unless secondary infection with pyogenic 
microbes has occurred. The diffuse form of tubercilons osteomyelitis is 
always attended by a plastic osteomyelitis, and, consequently, the early 
appearance of external swelling is one of the points to be taken into 
consideration in differentiating between the different forms of osteo- 
tuberculosis. ‘The swelling that attends tuberculosis in bones deeply 
seated, as the vertebra, hipjoint, and pelvic bones, does not become 
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in some cases of diffuse tubercular osteomyelitis where amputation is 
considered unnecessary. Extirpation of the entire bone affected is fre- 
quently necessary in tuberculosis of the wrist and ankle joint. 

(0) Amputation.—Atmputation is often the only choice in the treat- 
ment of diffuse tuberculous osteomyelitis, as it offers the only chance to 
effect complete eradication of the disease, and to protect the patient 
‘against general infection. It is contra-indicated in the other forms of 
osteo-tuberculosis, unless complicated by tuberculosis of an adjacent 
Joint, and even in such instances it is limited to cases that have passed 
beyond the reach of a typical or atypical resection. 















TUBERCULOSIS OF JOINTS. 

Tuberculosis of joints, chronic fungous arthritis, strumous arthritis, 
and tumor albus are terms that even now are being used synonymously 
to indicate © form of inflammation of joints which clinically is char- 
acterized by its chronic course and the absence of acute signs of inflam- 
mation. This affection is by far the most common joint disease, so much 
s0 that Kénig states that in surgical clinics the surgeon will have 100 
cases of tuberculosis of the joints to deal with to one of the other classes 
of infammation, such as gonorrheeal, syphilitic, suppurative, osteomye- 
litle, rheumatic, or the metastatic inflammations subsequent to acute 
infectious diseases. 

Etiology.—We distinguish, as to origin, between primary synovial 
and primary osteal tuberculosis of the joints. If the primary focus is 
in the bone the disease usually extends to the joint by direct extension 
‘of the process to the structures of the joint. In primary synovial 
the bacillus is conveyed through the circulation, and locali- 
membrane, 

‘Max Schiiller proved experimentally, in animals infected with tubercle 
bacilli —for instance, through the respiratory tract—that a slight tran- 
matiom to a joint would determine localization, by way of the circula- 
tion, to the injured part, and that a tubercular synovitis or panarthritis 
‘would follow. The same author makes the statement, based on the 
results of his experiments, thet a slight injury to a joint ina person who 
hhas bacilli floating in his blood would determine localization, commonly 
in the form of a synovial tuberculosis. Clinically, tuberculosis of joints 
hhas been traced in 56 per cent. of the cases to traumatiem by a direct 
blow to a joint, or distortion, or overexertion. It is characteristic that 
the traumatiom is always slight; a severe injury, causing intraarticular 
fracture, is very rarely followed by tuberculosis, for the same reasons 
that severe injaries do not produce the disease in bone and other organs. 
Ts may be stated that, as to the relative frequency of the two forms of 
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become the seat of diffuse tuberculosis, the tissues undergo the same 
pathological changes as during the first stage of tuberculosis in other 
organs, and it is the charngteristic granulation tissue that las given to 
this form of arthritis the names of fungous synovitis and synovitis hyper- 
plastica granulosa. During the early stages of the disease the surgeon 
meets with two distinct varieties; in one the tubercular infection pro- 
uces a pulpy condition of the entire synovial sac, with little or no effu- 
sion into the joint, the swelling being due entirely to the presence of 
f thick layer of granulation tissue,—the true tumor albus of the old 
writers. This form of tuberculosis gives rise, nt an early stage, to exten- 
sive deformity of the Joint, flexion, rotation, and, in the ease of the 
knee Joint, partial dislocation of the tibia backward. In the other variety: 
the fungous granulations are less marked, but a copious effusion takes 
place into the joint, which simulates a catarrhal is, until time 
and the effect of treatment enable the surgeon to make a correct differ- 
ential diagnosis, In this form Konig assures us that he bas never 
observed a tendency to flexion or any other form of displacement of the 
Joint surfaces. If suppuration take place, which is not very often the 
ease, it begins in the granulations which cover the synovial membrane, 
and the pus accumulates in the cavity of the joint until perforation 
of the capsule takes place. During the suppurative process the granu- 
Intions are destroyed nnd the tubercular infection penetrates deeper, 
and, as during the destructive process blood-vessels are destroyed, the 
patient is exposed to the additional risks of general infection. If « 
tubereular joint open spontaneously, or is not incised under the strictest 
antiseptic precautions, the additional infection from without leads to the 
‘most serious consequences, as under these circumstances the pus-microbes 
are bronght in contact with a surface that ins been admirably prepared 
by the bacillus of tuberculosis for suppurative and septic processes, 

Pathological Varieties of Joint Tuberoulosie.—Tubercular inflamms- 
tion of the synovial membrane of joints results in different gross 
pathological conditions that serve as n basis for classification into: 1. 
Pannons hyperplastic syno 2, Tuberous hyperplastic synovitis 
or papillomatons plastic synovitis, 8. Grannlar or fungous byperplastic 
synovitis, 4. Tuherenlar articular empyema. 

1. Pannous Hyperplastio Synovitis.—The tuberclenodules are ex- 
tremely small, rarely visible to the naked eye, and widely disseminated 
over the entire or greater portion of the synovial sac. The synovial 
membrane is only moderately thickened, but quite vascular. From the 
border of the cartilage n thin, vascular layer of grannlations approaches 
the centre of the surface of the Joint somewhat in the manner = nannus 
invades the cornes, ‘This form of synovitis was first des 
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‘all tubercular abscesses, is not pus, but serum, in which we find suspended 
‘the products of coagulation necrosis. With the extension of the tuber- 
cular process beyond the limits of the synovial sac, the articular 
cartilage, and, finally, the bone, are successively attacked. The articular 
cartilage takes no active part in the inflammatory process; it is detached 
and removed by the granulations, An osseous focus in contact with 
the cartilage usually makes a circular defect through which the grann- 
Intions or cheesy material can be seen. The cartilage covering a tuber- 
cular infarct is rapidly destroyed, and is mechanically detached in 
smaller or larger fragments, In primary tuberculosis of the synovial 
membrane the process usually commences at the periphery of the 
articular cartilage, and from here the granulations dip down into the 
‘vascular bone, and often undermine the cartilage extensively before any 
destructive changes are witnessed on the side directed toward the joint 
In such cases the cartilage is not only often extensively detached, but 
perforated at numerous points by the granulations undernenth it. The 
action of the granulations on the articular extremities of the bone 
produces a condition which has been described for centuries as caries, 
Caries is not a disease, but the result of a disease. The bone becomes 
softened, and by molecular disintegration, caused by action of the 
granulations, it becomes porous and honey-combed. Numerous miliary 
nodules can be seen in the affected area, which, in the course of time, 
undergo coagulation necrosis and caseation. In long-standing cases the 
destruction of bone is so extensive that in the hipjoint, for instance, it 
‘may result in the loss of the entire head of the femur and perforation 
of the acetabulum. 

‘Symptoms and Diagnosis.—The symptoms vary according to the 
‘type of the disease and manner of infection. With the exception of 
circumscribed points of tenderness outside of the region of the joint 
that indicate the existence of primary osteo-tuberculosis, we have no 
symptoms which enable us to make a po 
primary osteal and a primary synovial tuberculosis of a joint. The 
primary ostesl form is the most common. In the knee the proportion 
‘of the primary osteal to the primary synovial form is in the proportion 
of 8to 1; in the hip, 4 to 1; in the elbow, 4 to 1. As to nge, the propor- 
tion is, in children below 15 years of age, 3 to 1; above 15, 8tol. In refer- 
‘ence to the location of the joints affected, it can be said that joint tuber- 
culosis is much more frequent in the lower than in the upper extremities. 
According to Albrecht, out of 895 cases, in 91 the disease affected the 
joints of the upper, and in 284 those of the lower, extremities. 

1, Swelling —In the atrophic form of plastic synovitis, the caries 
‘icca of Volkmann, so common in the shoulderjoint, there is not only 
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tthe patella and its tendon, reflected in a downward direction, by which 
the tissues underneath that portion of the patella and its ligament are 
fully exposed. With the kuee-joint thus exposed it is not difficult to 
extirpate, with the help of a cateh-forceps, a sharp scalpel, and a pair of 
curved scissors, the entire capsule. The part of the capsule that will be 
found most difficult to remove is that portion which covers the popliteal 
vessels, and dips down behind the condyles of the femur and behind the 
tuberosities of the tibia, During this part of the operation the leg must 
bbe forcibly flexed over a small cushion, or the fst of an assistant, in the 
popliteal space. Arthrectomy is always a tedions operation, as it is 
absolutely necessary to remove all of the infected tissues in order to 
secure permanent success. If the patella is not diseased it should never 














bony union in four to six weeks after this method of coapt 
extirpation of the capsule, and before the elastic constrictor is removed, 
the whole surface should be once more irrigated with a hot solution of 
corrosive sublimate (1 to 1000), after which it is rubbed off with dry 
iodoform gauze, in order to remove any detached fragments that bave 
not been washed away. The whole surface is now freely sprinkled with 
impalpable iodoform, which is rubbed into the surface. Before the con- 
atrictor is removed the wound is packed with aseptic gauze, the flaps are 
nid over it, and manual compression made for five to ten minutes after 
the removal of the constrictor, with the limb in an elevated position. 
‘This simple procedure serves an admirable purpose in controlling capil- 
Inry hsemorrhage, and reduces the necessity of recourse to ligature to a 

‘After all the bleeding has been arrested, the patella is sutured, and 
the deep parts of the wound are united by buried sutures. Tabular drain- 
age can usually be dispensed with, as a capillary drain’ composed of afew 
threads of catgut will answer an excellent purpose,and will not, like the 
tubular drain, necessitate an early change of dressing. The external in- 
cision is closed with silk sutures, the line of suturing being out of the way 
of the patella, the parts united with the buried sutures being covered 
thronghout by the external flap. A careful hemostasis and rigid anti- 
septic precautions will make it unnecessary to change the dressing earlier 
‘than the end of the second week, and on this account I prefer to immo- 
bilize the limb in a plaster-of-Paris splint applied over a copious antiseptic 
dressing. The limb must be kept in an elevated position for nt least six 
hours after the operation, 60 as to diminish the amount of parenchyma- 
tons hemorrhage. If all the infected tissues have been removed and the 
‘wound remains in an aseptic condition, the exterual wound will be found 
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contain tubercle bacilli. A deep-seated focus may be suspected and 
searched for if the articular cartilage lias become detached overa grenter 
‘or less extent. Explorations with « small perforator can be made in 
different directions from the articular surface in searching for deeply- 
seated foci. If the articular cartilage has become detached over a con- 
siderable area by granulations underneath it, it should be removed, and 
the exposed bone must be subjected to another careful examination for 
the purpose of locating and treating deeply-seated foci. A circumscribed 
area of great vascularity is « suspicious indication, and calls for n lim 
ited excavation with a small, sharp spoon for diagnostic purposes. It 
is well for the eurgeon to remember that primary osteo-tuberctlosis with 
secondary involvement of a joint usually consists of more than one 
focus in one or both epiphyseal extremities. A tubercular infarct is 
generally recognized by examining the articular surface, as the cartilage 
‘or the exposed portion of the wedge-shaped sequestrum presents ap- 
pearances of necrosis that cannot be mistaken. After the extraction of 
the sequestrum the tubercular cavity is submitted to the same treatment 
as when dealing with a granulating or caseous focus, In primary syno- 
vial tuberculosis, with extension of the disease to the subjacent bone, it 
becomes necessary to remove the honey-combed, softened bone over the 
entire surface with the sharp spoon and chisel. Before the operation is 
extended to the bone in osteo-tuberculosis, it is always necessary first to 
extirpate with knife and scissors the infected soft structures of the 
Joint, the synovial membrane and ligaments, as otherwise the healthy 
vascular bone may become an infection-atrium for traumatic infection, — 
‘a not very infrequent and serious complication after operations on bones 
and joints for tuberculous affection 

‘Wartmann, after giving a careful account of the results following 
excision of tubercular joints in the hospital practice of Feurer, gives 
the statistics of 837 cases of excision of joints for tuberculosis from the 
practice of different operators. Of this number 235 died. Of the fatal 
ceases, in 26 death followed the operations closely, and resulted from 
acute tuberculosis, probably induced by the operation. Kénig observed 
16 cases in his own practice in which milinry tuberculosis followed 
almost immediately after operations on bones and joints for tubercular 
affections. Konig states that the secondary infection sets in seven to 
ten days after operation, which may bnve been perfectly aseptic, with 
healing of the wound by primary union. The secondary tubercular 
infection appears either as an acute pulmonary tuberculosis or tuber- 
cular meningitis, terminating in death three or four weeks after the 
operation. It is not diffcult to conceive the modus operandi of such 
an occurrence, The reseotion wound opens numerous veins in the bon 
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with chisel and sharp spoon. In all resections, atypical and typical, 
ignipuncture is indicated after the excision has been completed, if any 
portion of the bone is abnormally osteoporotic, as this procedure will 
stimulate the process of repair, and may prove useful in destroying in- 
fected tissues, which, from their macroscopical appearance, indicate « 
healthy condition. 

Typical Reseotion.—In typical resection one or both articular 
extremities are sawn across and removed. In the bipoint it implies 
the excision of the heed, neck, and part or the whole of the greater 
trochanter of the femur. A typical resection of the wristjoint means 
the removal of the entire carpus, with or without the articular surfnci 
of the rdius, ulna, and metacarpal bones. In a typical resection of the 
shoulderjoint the head of the humerus is removed. In the kneejoint 
the operation means excision of the articular surfaces of the femur and 
in the elbow joint, of the humerus, radius, and ulna; in the ankle, of 
the tibia, fibula, and astragalus. Typical resections are always made for 
tubercular affections of the shoulder-, hip-, and wrist-joint. In the re- 
maining lnrger joints it is more frequently resorted to in adults than 
children, In children the operation is limited, with the exception of the 
shoulder-, hip-, and wrist- Joint, to cases where the articular extremities 
are go extensively diseased that an atypical resection would fail in r 
moving all of the infected tissues. Removal of the diseased synovial 
‘membrane and ligaments should precede section of the bones with the 
saw wherever, from the anatomical construction of the joint, this can be 
done. In the bip- and shoulder- joint the head of the bone must be re- 
moved first before the soft structures of the joint can be removed. The 
operation best adapted for resection of the hipjoint is the one devised 
by Konig, by which the borders of the trochanter major are preserved. 
In this operntion the section of the bone must be made with a chisel. 
The entire neck and head of the femur are removed by dividing the 
bone transversely with a chisel just below the neck, with the exception 
of the borders of the greater trochanter, which are split off with the 
same instrument. The capsular ligament is removed as thoroughly as 
possible, and the acetabulum is scraped out with sharp spoon. Pro- 
n for drainage must be made in all hipJoint resections. The after- 
treatient consists of rest in bed upon smooth mattress, with the limb 
extended by weight and pulley in an abducted position. After six weeks 
the patient is allowed to walk on erate fa raised sole under the 
shoe, worn on the opposite side, so that the limb on the resected side 
makes the necessary autoextension. During the night extension 
applied for eight months or a year, in order to prevent unnecessary 
shortening. Eversion and inversion of the limb while the patient is in 


















































CHAPTER XXI. 
‘TusercuLosis or TENDON-SHEATHS, ETO. 


‘TUBERCULAR TENDO-VAGINITIS. 


Tonxncctosts of the tendon-sheaths, or, as Hueter termed this affec- 
tion, tendo-vaginitis granulosa, has only been recently recognized and 
described as a primary local tuberculosis. 

Pathology.—Hueter was of the opinion that this affection is seldom 
met with as a primary lesion, but that it appears usually as a complica- 
tion of Joint tuberculosis, As a secondary lesion it is a frequent con- 
comitant of osteal and synovial tuberculosis by direct extension of the 
inflammation from the primary focus to tendon-sheaths. Volkmann gave 
an able and accurate description of tendon-sheath tuberculosis in 1875, 
but at that time he was not aware of its tubercular nature. ‘The first 
scientific treatise on this affection came from the elinic at Gottingen by 
Riedel, who showed that the rice-bodies so commonly found in the s0- 
called fibrinous hydrops of the tendon-sheaths, or hygroma of the flexor 
tendons of the hand, always indicated a synovial tuberculosis. Another 
important paper on the same subject was published by Beger, who re- 
ports 4 cases that occurred in the clinic at Leipzig. The chronic tendo- 
vaginitis, or compound ganglia of the old authors, has been shown to be, 
on careful clinical observation, microscopic examination, and bacterio- 
logical research, cases of local tuberculosis. The extension of tubercular 
processes along tendon-sheaths from a tubercular joint after perforation 
of the capsule has, for a long time, been known to occur, but as a 
primary lesion it has only recently been added to the long list of surgical 
lesions of « tubercular charncter. As compared with other tubercular 
affections, primary tendon-sheath tuberculosis is quite rare, as it consti- 
tutes only 1 or 2 per cent. of the cases in the statistics of local tubercu- 
Inr lesions. When this affection occurs primarily and independently of 
tuberenlosis of an adjacent bone or joint, infection with the bacillus of 
tuberculosis takes place by localization of floating microbes in some 
small vessel, and subsequently the pathological processes in the tendon- 
sheaths resemble those of tubereular joints. In some cases the products 
of the disease are maseive granulations that occupy the inner surface 
of the tendon-sheaths ; in others the granulations are less abundant. but 
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completely, it becomes necessary to liberate the tendon and to have it 
drawn out of the way by an assistant. The removal of the deep portion 
of the sheath requires special care, as it often is in close proximity to 
the underlying joint, which should not be opened unless the disease has 
invaded the capsule deeply. The extension of the disease to the mus- 
cular tissue can be readily ascertained from the naked-eye appearances 
of the muscle, which, if affected, presents a grayish appearance, and is 
If the tendon is extensively infl- 
ied by the removal of the infected 
portion, which mast be done with a sharp tenotomy knife. If several 
tendons are affected, and access to the more remote ones is rendered im- 
possible without division of the more superficial tendons, these ean be 
divided and again united sfter the dissection has been completed. I 
have repeatedly spent two hours in an operation for tendon tuberculo: 
in the wristjoint region, and have always felt that the time was well 
spent, as a hasty operation is often attended by unnecessary injury to 
contiguous parts, and is frequently followed by local recurrence on 
account of incomplete removal of the infected tissue. Should it become 
necessary to resect a portion of a tendon on account of extensive disease 
of this structure, restoration of continuity must be effected by an nuto- 
plastic operation. ‘The tendon-end most suitable for this purpose is 
selected. The tendon is cut through one-balf at a distance from its cut 
end which corresponds with the length of the defect, when it is split 
toward the cut end to within a fow lines, and the piece is then laid over 
the defect and sutured at both ends. After the removal of the infected 
tissues the wound is irrigated once more with an antiseptic solution, 
dried, and iodoformized, The deep fascia is united separately with buried 
sutures, and the skin is coaptated accurately with interrupted stitches 
‘and the continued suture. A catgut capillary drain is inserted and a 
copious antiseptic dressing applied. ‘The limb is placed upon a well- 
padded splint, and, if no indications for a change of dressing arise, the 
first dressing is allowed to remain from two to three weeks, when the 
wound will be found healed throughout. The functional result is almost 
always satisfactory if the wound heals by primary union, Massage and 
passive motion are instituted as soon as the wound is healed. If the 
operation is done enrly and with the necessary care, a local recurrence is 
not to be expected. For the purpose of illustrating the pathological 
conditions and the clinical tendencies of this disease, I will briefly 
describe one of the many cases of tendon-sleath tuberculosis that have 
come under my observation. This case is remarkable on account of the 
rapid extension of the disease. ‘The patient was n man 60 years of age, 
Inborer, and addicted to intemperate habits, I examined hit. in consul- 
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preformed connective-tissue spaces has been previously described. If 
the tubercular product, when it reaches the loose connective tissue, is 
composed of living embryonal tissue, the pathological lesions which are 
lnter produced in the connective tissue correspond with those of the 
primary lesion, The connective tissue is transformed into masses of 
granulation tissue, which remains in this state for a long time before it is 
destroyed by coagulation necrosis, with subsequent cell disintegration. 
In primary tuberculosis of the fascia the disease often spreads with great 
rapidity, dipping down between the muscles along the intermuscular 
septa, and invading from here the muscles themselves. I have seen 9 
number of cases during the last few years where the disease originated 
primarily in the deep fascia of the thigh, resulting in the most extensive 
regional dissemination in the course of two or three years. In one case, 
a veteran of the late war, 55 years of age, the disease commenced at 
point between the greater trochanter and the crest of the ileum several 
years before he came under my observation. I found the thigh moder- 
ately swollen with several prominences from the crest of the ileum to 
‘the kneejoint, where fluctuation was quite distinct. I mistrusted a 
primary osteo-tubereulosis, but, on making free incisions at different 
Points, I found no evidences of primary tuberculosis of any other tissue 
ororgan. The deep fascia and intermuscular septa were found destroyed, 
and in their place masses of granulation tissue presenting foci of coagu- 
lation necrosis and caseation invading extensively the muscular tissue. 
‘Volkmann's spoon was freely used, but I soon found that this treatment 
‘was utterly inadequate to remove all of the infected tissue, as the deep 
muscles throughout were extensively infiltrated. Amputation wns out 
of the question, as the gluteal region as far as the crest of the ileum was 
80 extensively affected that it would have been impossible to obtain a 
covering fora hipjoint amputation. Todoformization of the enormous 
spaces made by scraping out the fungous granulations had no effect in 
arresting further extension of the disease. The patient died, three 
months later, of general miliary tuberculosis 

Ins second somewhat parallel case the disease extended from near 
the kneeJoint as far as the trochanter minor, ‘This patient was only 25, 
rs of age, and the disense liad existed a year anda half, Several 
jone had been made, and a number of fistulous openings were found 
in communication with large cavities between the deep muscles of the 
thigh. ‘The sinuses were laid open and scraped, and the most careful 
examination failed in disclosing @ primary osteal or tendon-shesth tuber- 
culosis, ‘The muscles were again found extensively infiltrated and of a 
grayish-white color, and almost of gristly hardness on being incised. 
‘The operation rather hastened than retarded the progress 0 
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here as on the surface of the skin, the primary pathological product con- 
sisting of granulation tissue undergoing molecular retrograde tissue 
metamorphosis, followed by ulceration. Ulceration is an earlier occur- 
renee, and a more conspicuous clinical feature in tuberculosis of the 
mouth than in some other localities, as the new tissue is constantly 
macerated by the fuids with which it is moistened at all times, The 
tubercular ulcer is generally covered by the products of interstitial 
necrobiosis and superficial coagulation necrosis, which result in the 
formation of what appears as a false membrane. If this membrane, 
when present, is removed, the characteristic granulation surface is 
exposed. The ulcer is surrounded by a zone of inflammatory infiltra- 
tion, which, however, does not present the same feeling of hardness as 
carcinoma, The most characteristic feature of a tubercular ulcer of the 
‘mouth or tongue consists in the presence of minute tuberclenodules in 
‘the margins and underneath the Inyer of granulations, and, if the infec- 
tion bas extended to some distance, in the surrounding mucous mem- 
brane. Scbliferowitsch has published an exhaustive résumé of the 
literature on this subject to date, and has collected all the recorded cases 
in which the diagnosis of tubercular disease of the cavity of the mouth 
could be made with some degree of certainty. ‘The cases number 88, 
and included those of primary and secondary tuberculosis. From a care- 
fal study of this affection Le has come to the conclusion that it occurs 
seldom in the very young, and that it attacks most frequently persons 
Detween 40 and 50 years of age. 

‘Symptoms and Diagnosis.—Tuberculosis of the mucous membrane 
of the cavity of the mouth appears as a flattened, submucous infiltration 
composed of granulation tissue, which, at an early date, becomes the seat 
‘of a superficial ulceration in the centre that rapidly extends toward the 
margins of the swelling. Caseation is seldom observed. ‘The cells are 
destroyed by coagulation necrosis, and as they become detached the 
defect increases in size. The appearance of the ulcer in this locality is 
characteristic. If on the tongue, it is found on the borders near the 
of the organ. It appears as an oblong ulcer, with raised, ragged borders 
of firmer consistence, showing the color of fresh granulations. The 
ulcer often appears as if covered by a pseudo-membrane; if this cover- 
ing is removed, the surface left easily bleeds. The surface of the ulcer 
is uneven, as if covered with hypertrophic papille. The discharge of 
pus is slight, and, in many cases, miliary nodules may be found around 
the ulcer. Pain is not as severe as in carcinoma. Lymphatic glands 
may become secondarily infected, bat this is not often the case. In the 
primary form of the disease, when a positive diagnosis is most difficult, 
‘the presence of tubercle bw li* the uloer. 
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tissues have remained, the process of healing is retarded or completely 
arrested ; in the latter event, a repetition of the same local treatment will 
become necessary. 


TUBERCULOSIS OF THE MUCOUS MEMBRANE OF THE INTESTINES. 
Primary tuberculosis of the intestinal mucous membrane is a com- 
paratively frequent affection, but becomes a surgical lesion only in case 
it leads to intestinal obstruction or perforation. If, as is sometimes the 
case, the infection i 1d to a single focus, a timely operation not 
only relieves the symptoms which made surgical treatment a necessity, 
Dut it may result in permanent cure. The tubercular lesions of the 
intestinal mucous membrane that occasionally indicate treatment by 
laparotomy are usually found in the lower portion of the ileum, the 
ileo-ceeal region, cecum, or ascending colon. Tubercular inflammation 
of the large intestine may cause so much swelling as to give rise to 
intestinal obstruction. When the inflammatory process is limited to a 
small portion of the bowel, operative removal of the affected segment is 
Jastifiable, and holds out « fair prospect of permanent relief. Schier 
reports a successful case of this kind. At the close of October, 1887, 
he was consulted by man who bad # painful swelling in the right 
hypochondrium; the swelling was as large as a man’s fist, with a nodular 
surface. Considerable pain, tenderness, emaciation, and evidences of 
intestinal obstruction, which were gradually increasing in integrity. A 
tumor of the cecum was dingnosticated, and laparotomy was performed 
November Ist of the same year. The abdomen was opened by a lateral 
incision. The omentum near the swelling was much inflamed and 
covered with whitish-yellow nodules, from the size of a pin to that of a 
pea. Twelve to sixteen enlarged glands, some as large ns a walnut, 
jnated along the vertebral column, were enucleated or removed with a 
sharp spoon, The cecum was so fragile that it ruptured during the 
manipulations and some feces escaped. The bowel above and below the 
ling, which involved the cecum, was emptied by expression, tied 
with rubber bands, and the affected portion excised. The part of the 
cecum containing the valve and the vermiform appendix was left. 
Circular suturing by a double row of sutures. The subsequent history 
of the case was favorable in every respect. Pain was severe for two 
days, and yielded to large doses of opium. Eighteen months after the 
operation the patient remained in good health. Examination of the part 
removed showed that the swelling was of tubercular nature, the sub- 
mucosa and external layers of the bowel being mainly involved. 
Durante 1 vewhst similar case. The patient was 
woman. ve years, had suffered from obscure 
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in the management of tubercular abscesses communicating with the 
primary foci in tissues and organs deeply situated should not be fol- 
lowed in the treatment of tubercular affections of the breast, as in these 
ceases a radical operation is not attended by any danger to life, and usually 
results in a permanent cure. The plan to be pursued depends on the 
extent and location of the disease. A superficial limited tubercular 
focus of the mamma can be successfully treated by excising the infected 
tissues. If the process is more deeply located, it may become necessary 
to remove a portion of the mammary gland with it. Partial excision of 
the gland should be done in such a manner as to include’ the tubercular 
focus in a wedge-shaped section of the gland, the base of the wedge 
deing directed toward the periphery of the gland. After excision the 
cut surfaces of the gland are united with buried eatgut sutures. If the 
disease has infiltrated the gland extensively, or if a number of sinuses 
have formed, it becomes necessary to extirpate the entire gland. Enlarged 
glands are removed in the same thorough manner as in operating for 
carcinoma of the breast. 











TUBERCULOSIS OF THE GENITO-URINARY ORGANS. 

It is only within the last few years that a number of chronic inflam- 
matory processes of the genito-urinary organs in both sexes bave been 
shown to be tubercular in their origin, clinical tendencies, and final ter- 
mination. The susceptibility of the mucous membrane of the genito- 
urinary tract to tubercular infection has been demonstrated experimentally 
by Comet. In rubbing a pure culture of tubercle bacilli in superficial 
abrasions of the penis in dogs, he produced a tubercular lesion of that 
organ. In bitches, tuberculosis of the vagina and uterus could be pro- 
duced by injection of a pure culture into the vagina. The local lesions 
were followed by general tnbereulos 

(a) Tuberoulosis of Vulva, Vagina, and Uterus.—Direct tubercular 
infection of the genital tract in women has been observed, but the cases 
80 far reported are few. Barbier believes that « woman can be infected 
by a tuberculous man during coitus, as bacilli have been demonstrated in 
the semen of tuberculous patients, as well as in the discharge attending 
‘tubercular epididymitis. The uterus may be infected by extension from 
a tubercular lesion of the vulva without any intermedinte trace of 
infection in the vagina. ‘The author even admits the possibility that 
tubercular infection may be transmitted by the Ouger of the attendant, 
by infected instruments, or even through the medium of the air, Zweig- 
‘baum reports a case of primary tuberculosis of the pot nalis uteri, 
which, at the time of examination, appeared in the shape of an ulcer 
the size of a walnut, with thick, indurated margins and cheesy floor. 
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undoubtedly furnishes, in many instances, the locus minoris resialentiae 
for the localization of bacilli brought to the part through the circulating 
blood. 

An interesting case of primary tuberculosis of the Fallopian tubes 
has been recorded by Kotschau. ‘The patient was 45 years old, having 
1 good family history ; has suffered for a year with pains in the abdomen, 
profuse metrorrhagia, and various nervous disturbances. She was 
treated for retroflexion, and subsequently ind an attack of pelveo- 
peritonitis. Vaginal examination disclosed a firm, smooth, movable 
swelling, as large as an apple, to the right of the uterus; this was taken 
for » malignant ovarian growth, and laparotomy was done for its removal. 
‘On opening the abdominal cavity, a quantity of turbid, purulent fluid 
escaped. The swelling, of oblong shape, was found lying apparently in 
a bed of pus; on account of its intimate adhesions it could not be 
removed. The patient died from shock. ‘The autopsy showed the 
tuterus enlarged and retroverted. ‘The right tube was tortuous and gen- 
erally thickened. Near its distal end it was dilated into a swelling the 
size of a hen’s egg, in the centre of which was a cavity containing ches 
material. Other smaller caseous foci were found in the tubal wall in 
close proximity to the large swelling. The ovary on the same side was 
enlarged and transformed into a caseous mass. The left, tube and ovary 
showed similar changes, though less extensive. ‘The microscopic exami 
nation of the pathological product confirmed the diagnosis of tubercu- 
losis, Although the disease appears to have been primary in the tubes, 
the affection occurs more frequently from the direct extension of a tuber- 
cular endometritis to the tubes. Lebedeff gives a full description of « 
case that came under his observation. ‘The patient was the widow of » 
man who had died of pulmonary tubereulosis. An examination before 
the operation revesled s firm, nodulated, intra-abdominal tumor in the 
space of Douglas. An attempt was made to remove the tumor by 
Inparotomy, but had to be abandoned, as the disease had become too 
widely disseminated. Six weeks later the patient died with symptoms 
of general tuberculosis. At the post-mortem miliary tuberculosis was 
found in the peritoneum, langs, colon, uterus, and Fallopian tubes. ‘The 
most advanced stages of the disease were founil in the uterus and Fallo- 
pian tubes, showing that the disease had commenced in these organs. 
Both of the Fallopian tubes were dilated and filled with pus, the epithe- 
lium in parts being absent. Stained sections from the uterus and tubes 
showed the presence of numerous bacilli. 

‘Symptoms and Disgnosis.—Tubercular salpingitis, occurring as 
secondary lesion to 8 primary tuberculosis in the lower portion of the 
genital tract, can be suspected if, in connection with a cervical or 
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TUBERCULOSIS OF GLANS PENIS AND URETHRA. 

Kraske bas observed a cuse of tubercular ulceration of the urethra, 
extending from the membranous portion to the neck of the bladder, in 
‘8 patient, 83 years of age, who was treated for chancre. The autopsy 
revealed advanced tuberculosis of the genito-urinary tract and pulmonary 
tubercalosis. In another case, a man 49 years old, a tubercular ulcera- 
tion existed on the dorsum of the glans the size of a cent piece. This 
sore was also mistaken for a primary lesion of syphilis. There were no 
signs of pulmonary tuberculosis. ‘The glans was amputated, when it 
‘was observed that the tubercular infiltration extended deeply into the 
eavernous structure. The lesion could not be traced to genital contact, 
and under the .nicroscope showed the typical structure of tubercular 
tissue. In the examination of doubtfal lesions of the glans penis, it is 
well to remember the possibility of tubercular infection in this locality, 
and, in case the tubercular nature of a lesion can be established on suff- 
cient grounds, to resort to cauterization with the actual cautery, excision, 
‘or amputation, according to the location and extent of the disense, 




















TUBERCULOSIS OF EPIDIDYMIS AND TESTICLE. 

In the male genital apparatus tuberculosis attacks most frequently 
the epididymis, for the reason that the vessels in this structure are more 
tortuous and smaller than in the remaining portion of the testicle or the 
vas deferens, both of which are important elements in determining locali 
zation in that part from floating bacilli that reach it through the circ 
Inting blood. Saltzmann states that these anatomical conditions are im- 
portant factors in the arrest and localization of floating bacilli. That in 
cases of tuberculosis of the testicle we are only dealing with an external 
manifestation of an antecedent infection becomes apparent by the cli 
ceal observation that not infrequently both testicles are infected, either 
imultaneously or some time apart, showing that the infection came from 
the same source. Tuberculosis of the genital organs in the male fur- 
nishes one of the best examples of the typical clinical course of local 
tuberculosis, ‘The disease extends by continuity of structure often to a 
great distance from its starting-point. Nothing is more familiar than 
the clinical course of n case of tuberculosis of the testicle. A small, 
hard nodule is first detected in the epididymis, and from this point the 
whole structure of the epididymis is infected, when the infection slowly, 
but surely, extends to the testicle; then along the vas deferens to the 
vesicule seminalis, the prostate gland, and bladder, and from this viscus 
along the ureters to the pelvis of the kidney. As a rule, the disease 
remains limited to the genitourinary organs, but in some instances 
metastatic infection takes place, either from the genitourinary organs or 
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epididymis becomes latent, but the infection extends at an early date 
along the vas deferens, which becomes swollen and indurated, and from 
which, if a crosssection is made, the characteristic cheesy material can 
bbe squeezed. From the vas deferens the dlisease extends to the vesicule 
semiualis, prostate gland, bladder, and Anally creeps along the ureters 
to the pelvis of the kidney, usually simultaneously on both sides. The 
only disease with which tubercular epididymitis might be confounded is 
tertiary syphilis, affecting the same part of the: testicle. In cases of 
doubt the patient should be placed on antisyphilitic treatment for a few 
‘weeks, which, if the affection is tubercular, will produce no impress 
fon the swelling; on the other hand, syphilitic, it will rapi 
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The only radical treatment in tuberculosis of the epi- 
didymis and testicle is castration. Thig operation is indicated if the 
disease is limited to one testicle, and no evidences of tuberculosis can 
bbe found in any other organ beyond the reach of surgical treatment. I 
have removed both testicles in two cases, but in both patients tubercular 
eystitis developed one and two years, respectively, after the operation, 
‘and in one of them the immediate cause of death was pulmonary tubercu- 
losis. My own eases and the experience of other surgeons would tend 
to dictate a conservative course of treatment if both testicles are 
affected. After the disease lns extended to the organs at the base of the 
bladder or the bladder itself, castration is, of course, positively contra- 
indicated. The co-existence of pulmonary tuberculosis, or tuberculosi 
of any of the larger joints, would furnish a sufflcient ground against the 
propriety of castration. Castration is a legitimate operation, and yields 
fair results if the patient is otherwise in good herlth and the disease 
Timited to one side, and has not extended along the cord beyond a point 
‘where all of the infected tissues can be removed. ‘The tunica vaginal 
should always be removed with the testicle, and, if the scrotum is 
adherent at any point, the adherent portions of the skin must be excised 
‘at the same time, In removing the testicle for tuberculosis, it is always 
necessary to carry the incision as far as the internal ring, in order to 
remove as much as possible of the cord. The vessels of the cord should 
be tied separately, as tying the cord en masze gives rise to unnecessary: 
pain, and the ligature is liable to slip,—an occurrence that might be 
followed by troublesome hemorrhage. 




















‘TUBERCULOSIS OF THE VESICULAR SEMINALIS. 

In 1839 Dahmar described a chronic infammation of the seminal 
vesicles, the description of which corresponds closely to that of tuberc 
losis, Since then this affection has been described by Albers, Jaye, 
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TUBERCULOSIS OF THE BLADDER: BMS 


‘Symptoms and Diagnosis, —Vubsrculonis of the bladder iw cliniontly 
characterized by symptoms of cystitis, the intensity of the aymptome 
“dle ecrpine ‘to the part of the bladder nifeoted, the extent of the 

and the presevce oF absence of complications, If the disense 
primarily involve the neck of the bladder, tonesmus and frequent desire 
fo urinate are the most distressing symptoms, As long aa no ulceration 
Of the yesiea! macows metbrane has tnken place, the urine may present 
a perfectly normal appenrunce, and, on examination, is found normal in 
other roapects. Very frequently ‘the xymptoms become very much 
aggravated shortly after an wxamination of the binder, made upon the 
‘supposition that the pationt ix wuffering from atone in the bladder, ns the 
Introduction of m round without the necessary antixeptlo precautions is 
often followed by a secondary infection with pussmiarobes, whieh gives 
ise to an acute suppurative eystitis, ‘The general health of the patient 
now becomes ‘undermined, and the extension of the local disease 
in the direction of the kidneys is hastened. ‘The urine contains large 
‘quantities of pus and mucus, and becomes ammoniacal frou the presenve 
and action of putrofuctive bacteria. ‘The walla of the biudder become 
greatly thickened from Inflammatory exudation and tubercular inditmne 
tion; tho organ ts unablo to empty Itaelf oonmpletely, and the decomponed 
‘residual urine becomes an additional source of irritation and progressive 
{nfection, Incontinence of urine is m frequent symptom in advanced 
‘vesicnl tuberculosis, and is usually an indication that the organ is ex 
tonsively divenrod. Tn secondary tuberculosis of the bladder it is usually 
not difficult to locate the primary diva, and thuw establish a positive 
ingnowl, ‘The presence of tubercle bacilli in the urine in enw of 
primary tuberculosis of the organ furnishes a positive dingnontic orite- 
‘lon between ordinary aystitis and vesloal tuberoulonie, In the abeewoe 
of oniinary causes of cystitis, such as gonorrham, atrlotire of tho ure 
thi, enlarged prostate, ealoulus, and tumors of the bladder, symptoms 
paras ‘point strongly toward  tuberonlar origin of the inflammation, 








u injected 
eros Ciesic vil eseotsien a alee 
in dowbtfal oases this diagnostic moasnre may prove of grent value. 
hah ‘Troatment.—In secondary tuberoilosis of the blader 
‘the regional infection las extended 40 far thot even the rmost herolo 
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In the female the most direct route into the bladder, and affording 
the most efficent drainage and furnishing the inost advantageous con- 
ditions for the local treatment of the tubercular lesions, is a vaginal 
eystotomy made near the neck of the bladder. The opening should be 
at least 1} inches in length, extending from near the neck of the bladder 
in an upward direction, Tubular drainage should be dispensed with, as 
all foreign substances in the bladder not only act as irritants, but interfere 
with complete drainage. As the opening is made in the inost dependent 
portion of the bladder, free drainage can be secured most efficiently by 
means which prevent contraction or closure of the vesico-raginal open- 
ing. This can be done by suturing the mucous membrane of the bladder 
to the vaginal mucous membrane, thus establishing « permanent bima- 
cous fistula between the bladder and the vagina, Through this opening 
accessible tubercular lesions can be treated by the use of the sharp spoon 
and the direct application of iodoform. The parts below this opening 
should be protected against the irritating effect of urine by applications 
of vaselin or Ianolin containing one of the milder antiseptic remedies. 
After the fistulons opening has been established the bladder can be 
irrigated with antiseptic solutions, or a mixture containing iodoform, 
through the urethra. 

In the male the same objects are attained most efficiently by making 
‘a suprapubic cystotomy, as through a perineal incision the direct treat- 
ment of tubercular lesions is impossible. ‘The fistulous communication 
should be made complete by suturing the margins of the visceral wound 
to skin-flaps taken from each side of the external incision,—a method first, 
suggested by Morris, of New York. By lining the margins of the 
incision with mucous membrane and skin, the loose connective tissue in 
the pre-vesical space is protected against infection, and the fistulous 
opening is rendered permanently patent. At the time of operation 
isible tubercular ulcers are curetted and iodoformized. The bladder 
can be irrigated subsequently through the urethra or through the 
fistulous opening. 

In a case of advanced primary tuberculosis of the bladder where I 
parsued this method of treatment the operation afforded marked relief, 
but appeared to have no influence in retarding « fatal terinination, as the 
disease had already extended to the kidneys. The patient lived for 
nearly two months in comparative comfort, the principal complaint made 
being the moisture caused by the constant escape of urine through the 
artificial urethra, 

‘A case is described by Battle in which recovery followed curetting 
through a suprapubie incision, after the failure of less formidable means. 
The patient was a girl aged 20 years. The opera ~wmed 
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July 29, 1889, .'The patient was discharged September 20th, and April 
8, 1890, was in good health and working at her trade. 

In cases where the disease in the bladder is circumscribed, and the 
organ is opened early, the treatment might, occasionally at least, result 
ina permanent cure, if the infected tissues can be completely removed 
by curetting or destroyed by the actual cautery through the incision 
at the time of operation. In such favorable cases the opening should 
not be allowed to close until the surgeon can satisfy himeelf that the 
ulcers have completely healed, and that no new oentres of infection are 
present. = 


CHAPTER XXII. 


Acrinomyoosis Hours. 


Acrmoxroosts is a form of chronic inflammation caused by the 
presence of actinomyces or ray-fungus. Until quite recently this disease 
was included among the malignant tumors, and we have reason to 
believe that, in many of the reported cases after operations for sarcoma, the 
disease for which the operations were done was not sarcoma, but actino- 
mycosis. Before degeneration of the inflammatory product has taken 
place actinomycosis resembles a tumor more closely than any other 
inflammatory swelling. ‘The swelling is composed largely of granulation 
tissue, which, on examination under the microscope, presents a histo- 
logical structure that, in the absence of other evidences, it would be 
difficult or impossible to differentiate from a round-celled sarcoma. The 
presence of the specific fungus in the granulation tissue settles the 
diagnosis, é 








HISTORY OF THE DISEASE. 
‘The disease, as occurring in eattle, was first described by Ballinger, 

in 1877, as a condition in which sarcomalike tumors were met with, 
associated with a peculiar growth which, from its structure, was named 
“Strahlen pilz” (rayfungus), or actinomyces. James Isrnel was the 
first to recognize the disease in man, but it was not generally understood 
until the appearance of the classical work of Ponfick (“Die Aktino- 
mykose des Menschen,” Berlin) in 1882. Numerous articles on this 
subject have since appeared in the current medical literature, so thnt 
Partsch, in 1888, mentioned in his monograph seventy-five references, 
with a supplemental list of thirty-three names furnished by Schuchardt. 
Since the publication of Israel's case numerous cases have been reported 
by different observers, representing Germany, England, Belgium, Switzer- 
land, Russia, Austria, France, and America; so that Partsch in his paper 
timates the whole number up to that time at not less than one hundred. 
‘While most of the articles in medical journals contain only a descrip- 
tion of isolated cases, it appears to have been the good fortune of some 
of the writers on this subject, to meet with » number of cases in a com- 
paratively short time. Thus, Hochenegg reports 7 cases that came 
under his observation, and Moosbriigger has increased the list of 
Published cases by 10 well-authenticated and carefully recorded cases. 
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best results with Gram’s method. Recently, Babés has made beautiful 
dry preparations by using a 2-per-cent. solution of safranin in aniline-cil, 
followed by treatment with iodide of potassium. 

. Israel has found that a solution of orcein in acetic acid stains the 
rays a Bordeaux-red, while the filaments, if decolorization is not carried 
too far, present a blue tinge. Baranski uses picro-carmine for staining 
fresh preparations of actinomyces bovis. A small amount of the contents 
of a yellow nodule, or pus from the part, is spread in a thin layer on a 
coverglass and dried in the air. ‘The cover is then passed three times 
through the flame of an alcobol-lamp, care being taken not to overheat 
the preparation. It is then floated in the picro-carmine solution, or a 
few drops of the staining fluid are placed on the cover. ‘The whole 
process of staining is completed in two or three minutes. The cover is 
then carefully washed by agitating it in distilled water and alcohol, and 
examined in water and glycerin. The fungus takes a yellow color, while 
the remaining structure appears red. 

Cuitivation Experiments.—It has been found extremely difficult to 
cultivate the actinomyces outside of the body, probably on account of 
the usual culture media not being well adapted for its growth. The first 
successful experiments were made in 1886 by Bostrém, of Giessen, upon 
plates of coagulated blood-serum and agar-agar, the fungus attaining its 
maturity in five or six days, when it presented the typical structure of 
actinomycosis as found in man, O. Israel cultivated the fungus success 
fully upon coagulated blood-serum. Upon this medium the culture 
grows very slowly and the fungus often undergoes calcification. Israel 
maile the observation that water, glycerin, blood-serum, and weak saline 
solutions seriously impair the vitality of the fangus, and he maintained 
that the effect of these agents on the actinomyces explains the failure 
of previous culture and inoculation experiments. If evaporation is pre- 
vented, a thin, velvety layer forms on the surface of the blood-seram in 
about eight weeks, in the vicinity of which, not before the expiration of 
fourteen days, cell-nodules appear more in a downward direction than on 
the sides of the inoculation streak. From the tenth to the fourteenth 
day numerous spores are produced and a thick wall of clubsiaped 
mycelia in typical centrifugal arrangement, 

Ata meeting of the Medical Society of Berlin, March 5, 1890, M. 
Wolff made a communication in which he described culture experiments 
with actinomyces which he made jointly with James Israel. He au- 
nounced that they bad succeeded in cultivating the fungus in and upon 
congulated albumen of egg and agar-agar. The material used was taken 
from a case of retromaxillary actinomycosis iminedintely after the 
abscess was incised. With the yellow granales stab and streak inocu- 
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? SOURCES OF INFECTION. 
As regards the history of the parasite outside the body, as yet only 
8 few facts are known. It is found in pig-meat, and is peculiarly sus- 
ceptible to outside influences. Virchow found the fangue as a small, 
calcareous concretion in the muscle-fbres of the pig, and considered 
thelr flesh highly dangerous food unless well cooked. As the actino- 
myces found in man and beast resemble each other morphologically and 
in their effect on the tiseues, as well as in their reaction to chemical sub- 
stances, it is evident that the etiology of the disease is similar in both. 
‘The fungus has never been found outside of the body. Israel is of the 
opinion that both man and snimals are infected from the same source, 
such as vegetables or water. Jensen traced an epidemic in Seeland to 
the eating of rye grown on land recently reclaimed from the sea; und 
Johne discovered a fungus closely resembling actinomyces in grains 
of rye stuck in the tonsils of pigs. ‘That the ears of barley or rye are 
sometimes the carriers of the fungus is well illustrated by the case 
reported by Soltmann. The patient was a boy who hed ewallowed an 
‘awn of barley. ‘The foreign body lodged in the pharynx, where it gave 
rise to difflculty in deglutition ; afterward it perforated the pharyngeal 
‘wall,—an accident attended by lemorrhage,—and later an actinomycotie 
phlegmon developed; it spread rapidly, and finally opened below the 
scapula, Through this opening the foreign body was extracted. Piana 
examined the tongue of a cow suffering from » circumscribed actinom; 
cosis of this organ, in which the disease could be traced to a similar 
origin —perforation of the tissues and infection by a sharp beard of an 
ear of barley. Actinomycosis has as yet only been found amongst 
herbivorous and omnivorous animals, including man, and the frequent 
location of the primary swelling in the mouth seems to indicate that the 
fongus gains entrance with food. 








PATHOLOGY AND MORBID ANATOMY. 

As tothe manner in which the fungus exerts its pathogenic action 
‘much yet remains to be ascertained. ‘The most striking effect is the 
transformation of mature connective tissue into embryonal or granuln- 
tion tissue. ‘The fungus possesses no pyogenic properties. It gives rise 
in the tissues to a low grade of chronic inflammation, and becomes 
imbedded in the specific product of tissue proliferation —granulation 
tissue. 

The product of infammation around each fungus consists of grant- 
Intion tissue, which, under the microscope, might be easily mistaken for 
tubercle or sarcoma tissue. At first the cells are round ; ata Inter stage 
of the inflammation epithelioid and giant cells are formad immediately 
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OLINICAL VARIETIES. 

If infection take place by fully-developed actinomyces, it can only 
do so by the fungus gaining entrance into the tissues through some loss 
of continuity in the cutaneous or mucous surface; any other method of 
ingress is impossible on account of the large size of the fungus. In the 
cases in which no such primary infection.atrium could be found, it must 
be taken for granted that the local lesion had healed between the time 
infection took place and the first manifestations of the disease, or that 
infection was caused by the entrance of spores, which, from their 
smaller size, could possibly find their way into the tissues through 
intact mucous surfaces. In reference to the primary localization of the 
disease, Moosbriigger gives the following statistics: In 29 cases the 
lower jaw, mouth, and throat were affected; in 9, the upper jaw and 
cheek; in 1, the tongue; in 2, the region of the cesophagus; in 11, the 
intestines; in 14, the bronchial tract and the lunge; in 7 the point of 
entrance could not be ascertained. Infection may take place through 
auy abraded surface brought in contact with the specific cause, and for 
clinical purposes the cases may be divided into the following three 
groups: 1. Cutaneous surface. 2. Alimentary canal. 8. Respiratory 
trnet. 

1. Cutaneous Surface.—A number of well-uthenticated cases of 
primary actinomycosis of the skin have been placed on record. Partsch 
describes a case of actinomycosis developing in the scar left after extir- 
pation of the breast, The patient was a man aged 60 years. In June, 
1884, his left breast was removed for an ulcerating carcinoma, As the 
‘wound did not heal by primary union, and the process of cicatrization ws 
very slow, a number of small skin-grafts from a perfectly healthy young 
mati were transplanted. ‘The wound was practically healed in September. 
‘Two months later the cicatrix ulcerated and an abscess discharged itself. 
Actinomyces were found in the pus. The parts were excised, and the 
progress of the disease was apparently arrested. No explanation could 
be made as to how the infection occurred. Hochenegg reported a case of 
primary actinomycosis of the skin in the left submaxillary region. He 
attributed the disease to an invasion of the fungus through # small 
atheroma. 

In Kaposi's case, when the disease was first noticed, it appeared as 
‘red spot, the size of a florin, on the left pectoral muscle, which gradu- 
ally increased to the size of a walnut and then gradually flattened down 
and disappeared. Meanwhile, fresh spots and lumps appeared, some as 
Inrge a8 6 pigeon’s egg. Eleven years after the beginning of the disease, 
1a swelling 98 large as an apple appeared over the spine of the sixth ver- 
tebra, which gradually extended forward and,a year later, formed a large 
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affection, and patients have often sought relief at the hands of a dentist. 
‘The lower jaw is most frequently affected, the growth being connected 
with the bone or situated closeto it, orit has already extended to the 
submental or submaxillary region. ‘The disease often pursues a chronic 
course, closely simulating periosteal sarcoma, until it reaches the loose 
tissues of the neck, when rapid extension takes place, in a downward 
direction, along the subcutaneous connective tissue and the inter- 
muscular septa. Israel refers to a case in which the actinomycotic 
swelling in the submaxillary region extended, in five months (August 
to December), to the level of the thyroid cartilage, When the disease is 
primarily located in the upper jaw, which, however, occurs only in excep- 
tional cases, it tends to invade rapidly the nijacent soft parts, and even 
to implicate the base of the skull and the brain. The prognosis is 
always more serious when the disease affects the upper than the lower 
Jaw, as the tendency here to invade the deep structure is much 
greater. Two cases of actinomycosis in man have come under my 
observation, and as both of them originated in the mouth, and repre- 
‘sent, from a prognostic point of view, two distinct classes, I will describe 
them briefly. 

The first patient was a man 80 years of age, German by birth, and 
‘a soda-water manufacturer by occupation. His business required him to 
make frequent trips into the country by team. He bad no recollection 
‘of having come in contact with cattle suffering from “swelled head” or 
“lumpy jaw.” Daring the winter of 1886 he suffered from what he 
supposed was an ordinary cold; the right side of the lower jaw was 
swollen and painful. As one of the molar teeth showed evidences of 
decay and had become loose, it was extracted. ‘The pain and swelling, 
however, did not improve, and the attending physician extracted all of 
the molar teeth of the lower jaw on that side. At this time a fungous 
mass commenced to appear over the surface of the edentulous bone. 
‘The check on the affected side was also grestly swollen. The patient 
was admitted into the Milwaukee Hospital about six months after the 
first symptoms had appeared. At this time the lower jaw, in the mouth, 
presented a fungous mass extending from the angle of the bone to the 
first bicuspid; the swelling extended as far as the tonsil. The cheek 
swollen from the angle of the mouth to the lower 
margin of the parotid gland. The skin over the swollen part presented 
‘pale, glosey appearance, and the superficial veins were considerably 
dilated, Around the margin of the swelling no distinct borderline 
could be felt, the infiltrated parts fading gradually into the healthy sur 
rounding tissues. Free suppuration from the surface of the fungous 
granulations,anda number of t shad discharged themselves 
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‘of the case, and particularly the location, extent, and physical properties 
x rating dw opalon tea tase car act og 
‘eotie infection, All infected tissue was thoroughly excived through » 
Jarge external incision, the jaw-bone scraped nud cnuterized. ‘The entire 
Uhickness of the cheek, with the exceptibn of the skin and superttolal 
‘fuscia, ‘to be transformed into granulation tiesne. Tn the grant- 
Intions numerous minute yellowisbegray bodlos were found, whieh, under 
the mloroacope, showed the typlosl structure of the ray-tungus, ‘The 
mycelia were not so bulbous as we find them pictured in the books, but 
‘tho distal extremity appeared to be surrounded by dusttike bodies, pre 
seoting the appearance of n small brush, ‘These minute granulox Tro 
ganded as spores. In the first exse, in whieh anppuration bad taken 
place, I never succeeded in fading the actinomyoes perfect and coms 
plate; in the second came the granutation tinmne hind not been destroyed 
‘by supparation, nnd the fungus war found In ® perfoot condition and in 
state of fructifiontion, ‘These cases prosent a striking contenst, both in 
‘regard fo tho local condition and the ultimate termination. Tn the feat 

‘ense weoondary infection with ‘had alrendy taken pliee, and 
‘the phlegmonous inflammation that followed this occurrence prepared 
the tissues again for the diffusion of the actinomycotie process; while 
{in the second case tho inflammatory process hed not parsed beyond the 
granulating stage, nnd the boundary.tine between hienlthy and diseased 
‘tinue was also more distinctly marked —a most important factor in the 
operstive treatment, ‘The frst patient died from recurrence of the discase 
in the vicinity of the operation wound and ite extension to the neck and 
chest; while in the second caw the wound healed, and the patient bas 
-Fomainod in perfect health wince, 

‘8, Intestinal Canal, —In prisnary Intontinal actinomyconin the disease 
Js canned by ingrosn of the fungus with food or water, and its implanta- 
‘tlon upon the rnoous surface, At the polnt of implantation the fungus 
‘smultiplies, and by ite growth invades the submucous tisoue, which 
“Docomes the sent of nective tissue protiferntion. Arrost and implantation 
of | are determined by antecedent patbologival 
‘Chiari hus given an excellent account of the pathological condition found 
‘in nense of intestinal actinomycowia that enme under, bin observation, 

Pationt was n man 86 years of age, who during life provented, an 
‘the moat prominent ollnlonl feature, progressive marasmus, At the 
necropsy chronio tuboroutosls ta the mploos of the lungs and a few 
‘tuberoular wloerations in the lower portion of the ileum were found. ‘The 
n presented a very remarkable appearance, the mucous men 
ne except the ewoum and ascending colon, was covered with: 

forming round and oblong patches. wore of thous t 
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the discovery of actinomyces in the pus. The disease was located in 
the lower portion of the ileum and cw@cum, where it had caused suppurs- 
tion and numerous adhesions. A most remarkable and interesting 
history is connected with the fourth case. A robust, well-nourished 
‘woman, 40 years of age, was attacked quite suddenly with pain in the 
stomach, high temperature, diarrhea, and vomiting, followed by cerebral 
syinptoms and death, At the necropsy the right Fallopian tube was 
found transformed into a large abscess, both extremities of the tube 
closed, and walls of sac lined with granulations containing actinomyces. 
‘The fifth pationt was 50 yenrs of age, and liad suffered for a long time 
from lancinating pain in the abdomen; a fistulous opening formed in the 
umbilical region and discharged a thin, yellowish-green pus. ‘The post- 
mortem showed actinomycosis of the peritoneum, small intestine, left 
ovary, and liver; large abscess among the intestinal coils; perforation of 
small intestine and Dindder. In the upper part of the small intestine 
small pigmented cicatrices were found. In all of the above cases the 
microscopical examination revealed the presence of actinomyces in the 
granulation tissue as well as in the pus of the abscess-cavities. In a 
ease of intestinal actinomycosis reported by Langhans, the disease 
started evidently from the appendix vermiformis, 4 centimetres in 
length, the end of which appeared as if transversely cut in an abscess- 
cavity the size of a walnut. The abscess was on the right side of the 
ladder, and #0 deep in the pelvis that during life it could not be loeated. 
‘The abscess pursued @ chronic course, and the walls were well defined 
no signs of chronic or acute peritonitis. Furthermore, the mucous 
yembrane of the appendix was studded with cicatrices, and presented a 
late color. The principal seat of the actinomycotie process was in the 
liver. In a second case reported by the same author the clinical course 
of the disease resembled perityphlitic abscess. ‘The necropsy showed 
perforation of the cecum and ascending colon. No cicatrices in the 
mucous membrane or surrounding tissues. In all probability, the 
perforations occurred from without inward. 

Lnening and Hamm have recently reported, with interesting details, 
1 case of primary actinomycosis of the colon with metastatic deposi 
in the liver. The patient was a man 88 years of age, who, in 1880, 
suffered from an nette abdominal affection, which at the time was 
iagnosed as typlilitis. Four years later a second attack ocurred, 
attended by symptoms of intestinal obstruction. Patient was very ill 
for eight days, when the symptoms of obstruction subsided, and he 
made a slow recovery. During the year 1887 he had a third attack, 
attended by high fever and absolute constipation for eight to ten day 
During the month of December of the same year he had another but less 

* 



























































BRONCHIAL TUBES AND LUNGS. 563 


observed where no such direct carrier of the contaginm could be found, 
and in which infection must have occurred by the direct inhalation of 
the fungus or its spores with the inspired air. Szenésy found, in the 
ease of the wife of a butcher, who had suffered for nine years from 
severe pain in the right side of the chest, Intterly attended by @ severe 
cough, in the right mammary region, a fluctuating swelling, the size of a 
hen’s egg, covered with normal skin. On the outer side of this swelling, 
in the intercostal space between the third and fourth ribs, another swell- 
ing existed, double in size and elongated in shape, and with indistinct 
margins, This latter swelling has been noticed for nine years, and was 
tender to the touch. Auscultation over the fourth and fifth intercostal 
‘spaces on the healthy side revealed bronchial breathing and diffuse 
bronchial rales, Temperature, 88.4° C.(101.1° F.). The urine contained 
1 trace of albumen, By aspiration 150 cubic centimetres of thick, yellow 
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pus were removed, and contained colonies of actinomyces. Actinomyces 
were also found in the sputum. The patient had carious teeth, but no 
signs of actinomycosis could be detected in the mouth. 

Canali relates the clinical history of @ girl, 15 years of age, who 
had suffered for eight years from # cough, attended by a scanty, fetid 
‘expectoration. Inspection and percussion yielded only negative results. 
Auscultatory symptoms pointed to a diffuse catarrh. Under the micro- 
scope the sputum was seen to contain pus-corpuscles, epithelial cells, and 
numerous actinomyees. No primary source of infection could be found 
{in the mouth, pharynx, or nose. 

Moosbriigger interprets the mechanism of the ingress of actinomyces 
by assuming that the fungus enters the bronchial tubes during inspira- 
tion, and becomes at first deposited upon the mucous membrane, where 
its presence and growth cause a destruction of the epithelial cells, when 
it reaches the submucous and peri-bronchial tissues, in which a nodule 
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and the discolored brain-surface, aud removed 8 ounces of thin, greenish 
pus, in which were found actinomyces in great abundance. When the 
pus was evacuated, she recovered from the deep coma, and, while atill on 
‘the operating-table, called for water. On the following day consciousness 
returned, and on the eighth the facial paralysis disappeared. In two 
months the wound had healed and the paralytic lesions improved, but 
there remained some paresis of left arm, with contraction of the fingers. 
Tn less than one year there was a recurrence of the symptoms, and Burger 
re-opened the brain-abscess, followed by the escape of a considerable 
quantity of pus. No material improvement followed, and the patient 
died a few days thereafter. . 

At the post-mortem, the middle third of the right frontal and 
parietal convolutions was occupied by a large mass of newly-formed 
tissue, protruding over the surfuce and reaching into the substance of 
the brain for'one inch. Underneath it, deeply buried in the white sub- 
stance, an unopened, encapsulated abscess, the size of a nutmeg, was 
discovered. 













SYMPTOMS AND DIAGNOSIS. 

Actinomycosis is an inflammatory disease that clinically is noted 
for its chronicity. The specific product, composed of granulated tissue, 
is abundant, and the swelling, often of considerable size, resembles more 
‘a tumor than an inflammatory swelling. The extension of the morbid 
process takes place by effusion of the actinomyces in loco, in preference 
‘along the loose connectivetissue spaces, each fungus constituting 
nucleus for a nodule of granulation tissue. By conduence of many such 
nodules the inflammatory swelling often attains a very large size, and 
when suppuration occurs in the interior the further history is that of 
chronic abscess. Regional dissemination of the infective process never 
takes place through the lymphatic glands, When the lymphatic struc- 
tures become implicated, it is an indication that secondary infection ins 
taken place. In exceptional cases the disease pursues quite a rapid 
course, and may then be mistaken for an acute phlegmonous inflamms- 
tion, osteomyelitis, or, when diffused over a large surface of the body, for 
syphilis. A good illustration of the former class is furnished by the 
case reported by Kapper. A soldier, 92 years of age, became suddenly 
All with febrile eymptoms and a rapidly-increasing swelling of the lower 
Jaw. An early incision was made and liberated a large quantity of pus, 
‘which, on microscopical examination, was found to contain actinomy« 























usd evidently taken place contained threads of leptothrix 
and actinomyces. 
Ata meeting of y, about two years ago, 
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fungi fixed in their respective localities. ‘The same tendency to migra- 
tion of an actinomycotic abscess is observed as in tubercular abscess. 
‘The characteristic feature of actinomycotic pus is the presence of minute, 
macroscopical, yellowish granules ; the actinomyces,on careful inspection, 
‘can almost always be discovered. If these granules are placed under the 
microscope their characteristic structure will at once become apparent. 

In cases of actinomycosis of any of the internal organs, attended by 
suppuration and discharge of pus through some one of the outlets 
of the body, the diagnosis will usually depend almost exclusively upon 
the detection of the fungus in the discharges. Microscopical examina- 
tion of the sputum and fecal discharges, in cases of suspected actinomy. 
cosis of the lungs or the intestines, is the only positive means of making 
a differential diagnosis between these affections and pulmonary and in- 
testinal tuberculosis. Actinomycosis of the skin, mouth, tongue, and 
Jaws might be mistaken for sarcoma, carcinoma, tuberculosis, and eyph- 
ilis. As, with the exception of carcinoma, all of these affections present 
under the microscope a histological structure that it would be often dif- 
cult to identify microscopically, the differential diagnosis by means of 
‘the microscope must rest on the detection of the ray-fungus imbedded in 
the granulation tissue. Sarcoma does not suppurate or break down as 
early a8 the actinomycotic or tubercular swelling. Carcinoma primarily 
starts in the epiblast or bypoblast, and, even during the earliest period 
of the growth, there is no difficulty in demonstrating an intimate relation- 
ship between the skin or mucous membrane and the tumor encroaching 
upon the mesoblast. In actinomycosis, tissue proliferation takes place 
around each fungus in the mesoblast, and the skin or mucous membrane 
is infected and destroyed from within outward. In tubereulosis, regional 
infection almost always occurs through the medium of the lymphatic 
vessels and glands, while these structures are seldom or never invaded 
in actinomycosis. In the absence of microscopical proof of the nature 
of the lesion, it may become necessary to resort to 8 therapeutic test in 
fferentinting between syphilis and actinomycosis. Large doses of po- 
tassic iodide, administered four times a day, will have a decided effect in 
reducing the size of s gumma in the course of two or three weeks, while 
no such result will be obtained if the lesion is of an actinomycotio 
nature, 









































PROGNOSIS. 
Actinomycosis is a more dangerous affection than tuberculosis 
‘While » spontaneous cure not infrequently takes place in the latter, we 
have no proof that actinomycosis ever terminates in such a satisfactory 
manner without the surgeon’s aid. Actinomycosis of the internal organs 
Proves fatal almost ‘on account of the inaccessibility 
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local recurrence. Should this occur, the same means are to be repeated 
in eliminating the infected tissues. As soon as the wound is covered 
‘with healthy granulations it may be closed by secondary suturing, or, if 
this cannot be done on account of too great loss of skin-tissue, the defect 
is covered with large skin-grafts according to Thiersch’s method. 
Repeated scraping operations will often succeed in finally eradicating 
the disease, provided the infected parts are accessible to vigorous 
curetting and the application of the actual cautery. 











, CHAPTER XXIII. 
ANTHRAX. 


Srxowrme: Contagions carbuncle; charbon ; Milzbrand; malignant 
pustule; wool-orters’ disease. The mycology of anthrax is better under- 
stood than that of any other microbie disease. ‘The bacillus of anthrax 
is the largest of the known pathogenic microbes, and ever since it wa 
discovered it has been a favorite subject of investigation in every labora- 
tory and by every bacteriologist. 





HISTORY. 

As 8 disease among animals, anthrax has been known since the 
earliest records of history. ‘The contagiousness of this disease has been 
recognized since the beginning of the eighteenth century. During the 
first part of the present century it was described as a blood disease. 
Heusinger, in his classical work, “ Die Mizbrand Krankheiten der Thiere 
und des Menschen ” (Erlangen, 1850), declared anthrax to be a malarial 
neurosis. Inthe year 1855 Pollender published his discoveries, which 
inaugurated a new era in the study of anthrax. As early as 1849 he 
discovered, in the blood of eattle suffering from anthrax, a mass of innu- 
merable, fine, rod-like bodies, which appeared to be of a vegetable nature 
‘and resembled vibriones, Branell found the same rods in the blood of 
‘men, horses, and sheep which had died of anthrax. He also detected 
the same bodies during life in the blood of the diseased animals. Dela- 
fond regarded this parasite as a variety of leptothrix. In 1863 appeared 
the work of Davaine, wherein he pronounced these rods to be bacteria, 
and later he called them bacteridia. He believed them to be the essential 
cause of anthrax, as the disease could not be found in blood that did not 
contain them. Through the Inbors of Pasteur, Koch, Negeli, Béllinger, 
and others, the bacterium found so constantly in the blood and tissues 
of anthracie animals finally found a permanent place as the bacillus 
‘anthracis among the schizomycetes. 

‘The first reliable and positive accounts of the disease in man we owe 
to Fournier, Montfils, Thomassin, and Chabert, who published their de- 
scription of the disease between the years 1769 and 1780. Fournier fret 
distinguished the spontaneous and the communicated carbuncle of man. 
‘The primary existence of anthrax in man was asserted by Bayle in 1800 
and by Davy Ia Chevrie in 1807. 
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ferent fluid and solid nutrient media, Bouillon and aqueous humor of 
the eye furnish an excellent soil, but for inoculation purposes the cultures 
are now generally grown upon solid nutrient media. 

Golatin.—If a nutrient medium containing from 5 to 8 per cent. of 
gelatin is inoculated, a whitish line develops in the track of the needie- 
Poneture, and from it fine filaments spread out on the sides. 

In a more solid nutrient gelatin the growth appears only as a thick, 
white thread. ‘The culture liquefies the gelatin, and 
the growth subsides as a white, flocculent ma: 

Plato Cultures.—Cultures upon a sloping sur- 
face of solid nutrient agaragar or gelatin form a 
viscous, snow-white plaque. 

Without access of air the culture does not 
grow, the bacilli being aérobie. 

Potato.—Inoculation of sterilized potato yields 
a very characteristic growth, The deep chamber 
containing the potato is placed in the incubator, 
and in about thirty-six or forty-eight hours a 
creamy, very faintly yellowish layer forms over the 
inoculated surface, with, usually, a peculiar trans- 
lucent edge. On removing the cover of the damp 
chamber, a strong, penetrating odor of sour milk is 
emitted. 














MULTIPLICATION OF ANTHRAX BACILLI IN THE 
LIVING BODY AND THE SOIL, 

In the body of living animals the bacilli 
multiply exclusively by segmentation, and never 
Produce spores. Spores are produced only in dead 
nutrient medin, and under certain conditions only, 
among which a proper temperature is the most im- 
portant factor. The limits of the temperature 
vary between 12 to 18° C. and 48° C.; at » tempernture of less than 
18° C. growth of the rods and spore production no longer take place. 
Pastenr’s assertion that bacilli and spores in the cadavers of buried 
animale are active when brought to the surface by enrth-worms is im- 
probable. The disease, according to Koch, is spread among animals 
dy germinating spores which attach themselves to plants and grass in 
swamps and along river-banks, and which, when taken in with the food, 
become the cause of intestinal anthrnx. 

Scbrakamp and Friedrich are of the opinion that bacilli can 
multiply in the superficial layer of the soil, while Kitt maintains 
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thence to the iris and breaks up into a fine, bine net-work, with loops 
directed toward the edge of the iris. ‘The liver and lungs and the 
glandular structures, such as the pancreas and salivary glands, are com- 
pletely permeated by the same blue, vascular net-work. Indeed, there is 
no organ which is not more or less injected with the blue mass. It is, 
however, very striking that this inje ‘only present in the capillary 

All the larger vessels, 
tinal villus, are either not at all stained or linve but a light-blue streak in 
their interior, and that only here and there. When magnified 250 times 
one can see that the blue capillary net-work is composed of numerous 
delicate rods, and when a power of 700 diameters is used it is found thet 
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the apparent injection is nothing more or less than the bacillus anthracis, 
stained dark-blue, and present in incredible numbers in the whole 
capillary system. 

In the other vessels, especially in the larger ones, often only a single 
illus may be met with at long intervals, or they may be quite absent. 
mntion of the bacillus in the capillaries is not, however, 
‘uniform. There are fewer in the brain, in the skin, in the capil- 
laries of the muscle, and in the tongue than elsewhere; on the other 
and, in the liver, lungs, kidneys, spleen, intestines, and stomach they 
‘are always present in enormous numbers. In the capillaries themselves 
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*Copled from “Traumatic Infective Diseases,” by permission of the New Sydenham 
Society, London. - 
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pathogenic power of @ fluid containing these bacilli, to which ¢)y part 
of lactic acid hind been added, and the mixture allowed to stand for 
twenty-four hours, was increased twofold ; if, then, a little water, con- 
ining a very ensily fermentescible sugar, is added to the mixture, and 
another twenty-four hours allowed to elapse, the virulence attains its 
maximum, and frogs inoculated with this virus die in from twelve to 
fifteen hours; wherens, when inoculated with ordinary virus, they live 
from forty to Bifty hours, Kitt has repeated and confirmed these experi- 
ments. 














ATTENUATION OF VIRUS AND PROPHYLACTIC INOCULATIONS. 
By cultivating the bacillus of anthrax in neutralized bouillon at 
42° to 48° C, (107.6° to 109.4° F.), for about twenty days, the infecting 
power is weakened, and animals inocnlated with it are protected against, 
the disease. A still greater degree of immunity is obtained by inoculat- 
ing a second time with material that bas been less weakened. Animals 
‘thus treated are then protected ngainst tle most virulent form of anthrax, 
but only for s time. A temperature of 55° C. (181° F.), or treatment 
lution of earbolie acid, deprives the bacilli of 
ir virulence. The virulence of the bacillus is also altered by passing 
through different species of nnimals. Woolbridge secured immunity 
against anthrax in animals by cultivating the bacillus in an alkaline 
solution at a tempernture of 37° ©. (986° F.) for two days. At this 
time the fluid was filtered, and a small quantity of the filtrate injected 
into the snbeutaneons tissue of rabbits; these rabbits remained well, and 
‘subsequently resisted injection of most virulent anthracic blood. 
Hankin, under the guidance of Koch, at the Hygienic Institute of 
Berlin, isalated an albuminose from anthrax cultures, which, when in- 
jected into rabbits and mice in small quantities, rendered these animals 
immune against the most virulent cultures. The slbuminose was pre- 
pared from the cultures by precipitation with absolute alcohol; the 
precipitate was well washed in this liquid to free it from ptomaines,— 
since it is known that all such substances are soluble in alcohol. After 
the addition of alcohol it was filtered off and dried, then re-dissolved, 
and filtered through Chamberland’s filter. Four rabbits were inoculated 
with virulent anthrax spores, and 8 of them received an injection of 
‘albuminose into the enr-vein at the same time; the latter recovered, while 
the remaining animal not thns protected died), in about forty-eight hours, 
of anthrax. In another experiment, 10 mice were each injected with the 
millionth part of their body-weight of anthrax albuminose and with 
active vaccine at the same time. OF these 3 died after 108 to 116 hours; 
the others recovered. ‘Three others had only the two-millionth part of 
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valvulee conniventes on the mesenteric side of the bowel, and from here 
the infection spreads over the entire surface. Vierhoff as collected 41 
cases of anthrax intestinalis, the total number found reported up to 1885. 
‘The author himself observed 2 cases of secondary intestinal anthrax 
the hospital st Riga. Cases of secondary intestinal anthrax—that is, 
localization of the bacillus of anthrax in the mucous membrane of the 
intestinal canal after external infection—were known to the older authors, 
while observations of primary localization in the digestive tract date 
ouly from the middle of the last century. As soon as general infection 
hhas taken place, the diffusion throughout the capillary system is the 
‘same as has been described under the head of Inoculation Experiments. 
‘The forms of anthrax that concern the surgeon most are those which 
result from infection of the external surface by the introduction of the 
bacilli or spores through a small wound, abrasion, or the sting of an 
infected insect. ‘The favorite location for the development and growth 
of the anthrax bacillus in man and beast is in the connective tissue; it 
is, therefore, immaterial in what manner the microbe reaches this tissue, 
‘as localization here marks the beginning of the disease. ‘The clinical 
forms vary according to the location of the disense, its extent, and the 
intensity of the infection. Most all authors follow Béllinger’s classificn- 
jon, according to which all cases are brought under one of the follow. 
ing varieties: 1. Anthrax acutissimus, or apoplectiformis. 9. Acut 
8. Subacutis. 

‘The primary location of the disease is in accordance with the manner 
in which infection has taken place. W. Koch states that in animals and 
man the bacillus can enter the organism through one of the following 
routes : (a) through the skin ; (b) gastro-intestinal canal ; (c) respiratory 


































‘Anthrax of the External Surface.—Infection of the sub-epidermsl 
connective tissue can only occur through » defect in the epidermis; 
hence, every anthrax of the external surface corresponds in its location 
with an infectionatrium, through which the essential microbie cause 
has entered the connective tissue. The bacillus of anthrax, when brought 
in contact with living tissue susceptible to its pathogenic action, causes 
‘an acute inflammation characterized by grave alterations of the capillary 
wall and rapid exudation. ‘The microbe first multiplies at the primary 
point of invasion, and, if it does not meet with sufficient tissue resist- 
‘ance, it enters the blood-vessels and causes general infection, which always 
proves fatal. Infection occurs most frequently in exposed parts of the 
hoe * 42 wanon of anthrax in man, collected by Slessarewsk}i, 

‘ times on the face, 21 times on the neck, and 
asseau relates that in Paris 20 persons 
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which are present about the eyelids, neck, and forearm. Anthrax in 
these localities appears as a flat infiltration without well-defined borders, 
and with little or no discoloration of the skin. From the infiltrated 
tissues a repidly-spreading edema extends in all directions. This form 
of anthrax is attended by yreater danger of general infection than an- 
thrax pustule, as the bacilli are less effectually walled in by the inflam- 
matory product. Vesication, exfoliation of cuticle, and gangrene may 
also take place, and in milder cases a spontaneous cure is possible. As 
Jong as the infection remains local general symptoms are absent, but as 
‘soon as general infection has occurred the symptoms point to progressive 
septicemia, 





PATHOLOGY AND MORBID ANATOMY. 

If the tissues of a primary anthrax of the external surface are 
examined under the microscope, all the appearances of an acute non- 
suppurative inflammation are shown, The specific effect of the bacillus 
‘on the tissues results in serious alteration of the capillary vessels, which 
gives rise to an abundant inflammatory exudation. In malignant pus- 
tale, or anthrax pustule, the para-vascular and connective-tissue spaces 
become completely blocked with leucocytes in a remarkably short ti 
and necrosis of the central portion of the inflammatory product is 
constant result of the acute ischsemia and the speedy coagulation necrosi 
thus produced. Anthracic inflammation never terminates in suppura- 
tion unless secondary infection with pus-microbes takes place. ‘The local 
‘edema in the adematous variety, at the point of infection, is caused by 
vascular disturbances due to the presence of the bacilli within the blood- 
‘vessels and the interstitial infammatory exudation caused by their pres- 
ence. In fatal cases the necropsy reveals the same changes in different 
organs as Koch has described in his experiments on rabbits. The capil- 
lary vessels in every part of the body will be found completely or par- 
tially blocked with bacilli, but the number of microbes is always greatest 
in the most vascular organs, as the spleen, liver, and kidney 

‘The bacilli, as in mice-septiceemia, will be found in the capillary ves- 
sels arranged in the direction of the blood-current, and most numerous 
where the flow of blood is most impeded, as at points of intersection. 
General infection always takes place through blood-vessels. The inter- 
nal organs are found enlarged and exceedingly vascular from engorge- 
‘ment caused by the capillary obstruction, Minute extravasations are 
found in different organs where the bacilli are most numerous, resulting 
in complete destruction of the capillary wall and rhexis. The secondary 
intestinal affection most frequently assumes the form of inflammatory 
hemorrhagic infiltration, more seldom that of hemorrhagic catarrh; 
ulcerations the size of « split pea to 2 inches in diameter are frequently 
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from purely mechanical causes, due to the presence of bacilli in great 
abundance in the blood-vessels, is likewise not tenable, because no such 
fatal degree of obstruction in the capillary circulation has been found 
at the post-mortem examinations. As a third bypothesie, Bollinger 
advanced that the bacillus may generate a chemical poison that may 
cause death by intoxication. In reference to the last-mentioned cause, 
‘Hoffa calls attention to the following three possibilitie 

1. The bacilli of anthrax are in themselves poisonous, and the in- 
crease in their number increases the quantity of the poison in the exme 
ratio, Against this supposition the results of the experiments made by 
Hoffa himself furnish the most conclusive proof. Of s pure culture of 
anthrax bacilli he injected a large quantity directly into the jugular veins 
of rabbits. The animals thus infected showed no symptoms of acute 
intoxication, but died in the same manner as animals infected in the 
usual wa} 

2. The bacilli of anthrax produce @ poison capable of causing fer- 
mentation in the blood ; this poison is soluble in the blood. The fact 
that filtered blood of animals that had died of anthrax did not produce 
toxic symptoms when injected into healthy animals speaks against this 
argument. 

8. The bacillus of anthrax separates toxic substances from complex 
combinations in the organism, This last explanation appears, from 
analogy of the views that are now entertained of bacteria and ptomaines, 
to be the most plausible, and he made an effort to produce such sub- 
stances outside of the animal body upon grtificial culture media. For 
this purpose he cultivated the bacillus with the grestest precautions 
upon sterilized meat kept for several weeks in an incubator at 31° C. 
(98.6° F.). ‘The chemical product thus obtained he attenuated according 
to the methods advised by Stass-Otto, Brieger, and after the more recent 
method of Fischer. 

By the methods of Stass-Otto and Fischer he succeeded in pro- 
ducing a substance that possessed an alkaline reaction, and produced 
toxic effects in animals, A strictly-pure article and an accurate chemical 
description of it could not be obtained, on account of the smaliness of 
the quantity produced. ‘The substance produced by Stass-Otto’s method 
‘was used in experimenting on froge, mice, guinea-pigs, and rabbits; both 
of them produced symptoms of intoxication. After a short period of 
intoxication, with increased action of the heart and accelerated respira- 
tion, the animals became somnolent ; respirations deep, slow, and irregu- 
lar, assisted by the action of all accessory muscles of respiration ; pupils 
dilated, temperature normal, diarrhea, feeces bloody ; speedy death. At 
the necropsy the eart was found contracted, the blood was of a dark 
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PROGNOSIS. 
‘The location of the disease, the character of the tissues primarily 
affected, and the general condition of the patient greatly influence the 
prognosis in cases of anthrax. ‘The prognosis is most favorable in young, 
healthy individuals suffering from anthracic pustule, as in such instancé 
the general strength of the patient and the active tissue proliferation at 
are well calculated to prevent general infection ; 
,in persons debilitated from any cause affected with the oedematous 
variety, general infection is very linble to follow. An anthrax oxdema 
of the linnd or arm is a less serions condition than a similar affection of 
the face or neck. Asa.general rule, it may be stated that, the firmer and 
more circumscribed the local lesion, the more favorable the prognosis, 
and, vice versd, the more extensive the area of infection and the more 
diffuse the cedeins, the greater the danger to life from general infection. 
‘The occurrence of general infection may be recognized without difileulty 
by the general symptoms which indicate the existence of progressive 
septic infection. ‘The bacillus of anthrax multiplies with grent rapidity 
after its entrance into the circulation, and the anthracin, which produces 
the septic symptoms, is elaborated in amonnts proportionate to the 
number of bacilli in the body. Fever, cough, rapid respiration, feeble and 
rapid pulse, diarrhoea, and delirium are some of the symptoms indicating 
that the disease has become general. All hope of recovery must be 
on as general infection has occurred ; death from pro- 
7e infection and intoxication will be certain to take place, in spite 
of the most heroic local and general treatment. 




































‘TREATMENT. 

The surgical treatment of anthrax must be directed toward the 
elimination or neutralization of the primary microbie cause. As within 
the living body the reproduction of the primary cause takes place ex- 
clusively by segmentation of the bacilli, any germicidal agents that 
inhibit or destroy the pathogenic property of the bacilli will be found 
useful in the local treatment of anthrax. It has been found experiment 
ally that @ 5-per-cent, solution of carbolic acid will arrest. the growth 
of anthrax cultures, and clinical experience has demonstrated that the 
‘same solution, when brought in contact with the infected tissues by 
parenchymatous injections, has a decided influence in arresting farther 
extension of the infection. 

Lande reports 2 cases of malignant anthrax saved by parenchyma- 
tous injections of carbolic acid. In the first case, a man aged 27, the 
upper lip was the sent of the disease ; in the second, a woman aged 65, 
the anthrax occupied the region below the scapula. Both patients were 
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on the outer side of the thumb of the left, hand as a small vesicle, that 
soon disappeared, but gave place to circumscribed infiltration on the 
second day. This inflammation rapidly extended, and was surrounded 
with hemorrhagic vesicles. The indurated tissues were promptly 
removed by excision; nevertheless, on the next day, swelling of axillary 
glands on same side, fever, great prostration, also diarrhen, set in. 
‘The skin in the axillary region and side of chest was much swollen, and 
at different points bright-red, at others bluish-red. One of the axihary 
glands, the size of « hen’s egg, and glands slong the margins of the 
pectoralis major muscle were removed, and field of operation thoroughly 
disinfected with a -per-cent. solution of carbolic acid; the same solu- 
tion was also thrown into the surrounding tissues with « hypodermic 
syringe. Cessation of fever and rapid healing of wound, followed by 
recovery. The diagnosis was confirmed by successful cultivations made 
with fragments of the excised tissue in bouillon and gelatin. Excision 
should always be resorted to in cases of anthrax pustule, as it fulfills 
the etiological indications more promptly and thoroughly than any other 
treatment. The incisions should be made outside of the indurated 
tisenes, and, for the purpose of preventing traumatic dissemination of 
the disease, the surface, after thorough irrigation, should be brushed 
‘over with a 10-per-cent, solution of carbolic acid before the wound is 
sutured. This procedure will destroy any bacilli that may have become 
deposited upon the surface of the wound. 

In the case just cited it is possible that lymphatic infection—an 
unusual occurrence in anthrax—developed in consequence of the entrance 
of bacilli into the open lymphatic vessels on the surface of the wound. 
Excision under strict antiseptic precautions is also justifiable in anthrax 
edema, even if all of the infected tissues cannot be removed, as ster 
zation of the remaining portion of the infected tissues can be secured 
subsequently more efficiently by parenchymatous injections than if the 
primary focus of infection is allowed to remain as a hot-bed for pro- 
gressive infection. In such cases it would be good practice to sear the 
whole surface of the wound with the actual cautery, for the purpose of 
preventing general and regional dissemination by the entrance of bacilli 
into the open lumina of veins and lymphatics, and also to increase the 
resisting capacity of the tissues to infection by exciting an active 
proliferation. The actual cautery would prove successful in recent cases, 
in cutting short an attack, if resorted to before any considerable infiltra- 
tion has occurred. It is said that shepherds, in districts where anthrax 
is endemic, destroy the vesicle with a redshot needle as soon as it is 
detected, and it is seldom that the infection does not yield to this treat- 
ment. At this early « ge the whole area of infection is limited, and 
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could be most effectually destroyed with the sharp point of a Psquelin 
cautery. The general symptoms in severe cases of local anthrax, and 
after general infection has occurred, resemble the clinical aspects of 
septicemia produced by other causes, and patients suffering from general 
primary or secondary anthrax require the same stimulating, tonic, and 
supporting treatment that has been laid down in the treatment of 
septicemia, 








CHAPTER XXIV. 


GLanpers. 


Srxowras: Faroy; equinia; malleus humidus; Morve; Rotzkrank- 
heit. A contagious disease characterized by multiple foci of inflamms- 
tion and suppuration, and caused by infection with s specific microbe,— 
the bacillus mallet, ‘The disease originates in the horse and ocenrs in 
men by contagion. Although glanders in man is a rare affection, it pre- 
sents, from a bacteriological study, so many points of interest that it, 
merits more than a passing notice. It is one of the infectious diseases 
hose microbic cause is now thoroughly understood. 





BACTERIOLOGICAL HISTORY OF THE DISEASE. 

‘That glanders in man occurred as an infection from the horse species 
of animals has been known for a long time. Its contagiousness among 
horses was asserted by Sollegeel in theseventeenth century. Rindfi 
Delieved that be saw vibriones in the granular contents of glanderous 
abscesses. Klebs detected, in cultures of pus taken from animals sufferi 
from this disease, small rods and granules, but further culti 
inoculations in rabbits failed. ‘The presence of minute organisms in 
cases of glanders was pointed out by Christatt and Kiener in 1868, and 
their observations were corroborated by Bouchard, Capitan,and Charrin, 
who found the organisms not only in parts exposed to the air, such as 
nasal ulcerations and pulmonary abscesses, but also in parts not 50 
exposed, such as the spleen, liver, and lymphatic glands. Chaveau 
demonstrated by his experiments that the virus of glanders was fixed to 
small, solid particles, ns he found the sediment, which formed after di- 
lating pus with water, nctive. This discovery marked an advance in the 
knowledge of the physical nature of the virus. Léffler and Schiitz are 
the discoverers of the bacillus of glanders in horses. In 1882 they made 
1 preliminary report of their researches (Deutsche Med. Wochenschrift, 
1882, No. 52). In 1886 Létfler published bis elaborate monograph on 
this subject (“Die Atiologie der Rotzkrankheit,” Arbeiten aus dem 
Kaiverlichen Genundheiteamte zu Berlin, Ba. i, pp. 141-199). About 
the same time, O. Israel made cultures upon blood-serum from nodules, 
of three glanderons horses, with which he produced the disense artificially 
in rabbits. ‘The bacilli contained in these cultures correspond with the 

(689) 
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description of those isolated by Schiitz and Léffler. Soon after Léffler's 
first paper appeared, Bouchard, Capitan, and Charrin published almost 
simultaneously the results of their researches and observations; but it 
‘appears from Léifler’s second paper that none of them had been able to 
produce a pure culture. Kitt and Weichselbaam were the first who, by 
their own investigations, were able to corroborate the correctness of 
Léfter’s discovery: the former by his observations and experiments on 
animals, the latter by a case of glanders in the human subject that came 
‘under his own observation. 


DESORIPTION OF BACILLUS MALLE. 

According to Léffer, the bacillus of glanders appears as a small rod, 
which is somewhat shorter and broader than the tubercle bacillus; its 
Iength varies but little, and corresponds to about two-thirds of the di- 
ameter of a red blood-corpusele; the thickness varies between one-fifth 
and one-eighth of its length. 

These bacilli are either straight or slightly curved and rounded st 
their ends. Usually, they are found in pairs in a 
parallel direction, held together by a delicate, unstained 
pellicle. Examined ina drop of fluid, they show active 
molecular movements. Spontaneous movements could 
not be observed by Léffier. ‘The colorless and some- 
times even somewhat dilated portions of the stained 
bacillus are not spores, but, as Léfler affirms, indica: 
tions of commencing death. Léfler found that bacilli 
kept in a dry state for three months could occasionally be made to 
grow, but in most instances, after a few weeks, they could no longer be 
cultivated, which fet spenks against the existence of spores. On the 
other hand, in favor of the presence of endo-spores must be regarded the 
results obtained by Rosenthal, in Baumgarten’s laboratory, with Neisser’ 
method of staining spores, who showed that at least some of the baci 
contain spores, while in others the points which refuse staining mate 
are undoubteilly, as LéMler claims, evidences of vacuolar degeneration. 

(a) Staining.—The method of staining the bacilli of glanders is 
characteristic; when the bacilli are treated by basic and aniline dyes uo 
effect is produced 

Method of Schiitz.—T'he sections are placed for twenty-four hours 
in the following mixture: Potash solution (1 in 10,000), concentrated 
Jcohiol, metylene-bIne solution,—equal parts. Wash the sections in « 
wateh-glass with water acidulated with 4 drops of acetic acid. ‘Transfer 
for five minutes to 50-per-cent. alcohol, clarify in clove-oil, and mount in 
Canada balsam. 
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Léffier’s Method.—Scctions are immersed for s few minutes in « 
solution of potash (1 in 10,000), then for few minutes in an alkaline 
solution of methyl-biue; after which they are decolorized with a solution 
of tropeolin in acetic acid, or, what is still better, in a fluid composed 
of 10 centimetres of distilled water, 2 drops of sulphuric acid, and 1 
drop of a 5.per-cent. solution of oxalic aci 

(b) Cultivation. —When cultivated on solid sterilized blood-serum at 
a temperature of 38° C. (100.4° F.), the growth appears in the form of 
minute transparent drops on the surface, which consist exclusively of the 
characteristic bacilli. Cultures upon boiled potato, according to Laffer, 
Kitt, and Weichselbaum, form in three days a uniform amber-yellow 
layer, that about the sixth to the eighth day assumes a reddish hue, resem- 
bling the color of oxide of copper, which is not ensily mistaken for any 
other culture upon the eame soil. Upon this nutrient meilium the ba 
were cultivated through twelve generations, and the cultures retained 
their activity for a year; whether the bacillus was eapable of cultivation 
after this time is not mentioned. ‘The temperature at which cultures could 
‘be made to grow vatied from 30° to 40° C. (86° to 104° F.). The bacillus 
also grows in neutralized bouillon, with and without the addition of pep- 
tone. The culture first renders the fiuid turbid, and, later, settles on the 
bottom of the vessel asa white, shining mass. Weichselbaum 
in growing the bacillus upon ordinary nutrient agar and gelatin. Ras-, 
kina rendered these nutrient media more fertile for the growth of this 
microbe by the addition of chicken-natron aluminate. Kranzfeld suc- 
ceeded best with Nocard and Roux’s mixture—ment-peptone, glycerin, 
agaragar. 
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Léffier ascertained that this bacillus shows the same degree of re- 
tance to heat and germicidal substances as other bacilli without spores. 
The bacillus is destroyed by ekposure for ten minutes to a temperature 
of 55° C. (131° F.), It is also destroyed by a 3- to 5-perent. solution 
of carbolic acid in five minutes, and in two minutes in a 1-to-5000 solu- 














INOCULATION EXPERIMENTS, 


enumerates the following animals as being susceptible of inoca- 
the virus of glanders : Tiger, lion, cat, sheep, gonts, guines- 





Intion 
Pigs, horse, ass, rabbits, and white rat. Pigs, dogs, the common rat, 
ducks, and chickens possess great immunity ; the inoculations at best 
produce only a slight local reaction. Léffler made his frst experiments 
fon guines-pigs and the fleld-mouse. In the guinea-pigs he observed, 








sjection of » pure culture, an ulcer 
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found in glanderous nodules; the epithelioid cells are derivatives of con- 
nective tissue and endothelial cells; while the leucocytes escape from the 
inflamed capillary vessels. Baumgarten constantly observed karyokinetic 
figures in the epithelioid cells. 

‘The leucocytes that enter the nodule soon show evidences of frag- 
mentation, and are converted into pus-corpuscles, The bacilli are dis- 
tributed among the cellular elements singly, in pairs, and in groups, 
Some of them may be seen also within the cellular elements, especially 
the epithelioid cells, 
ld-mice proved a great deal more susceptible to the virus of 
glanders than guinea-pigs, y died three or four days after 
inoculation, The necropsy als showed, at the point of 
inoculation, an infiltration from which swollen lymphatic vessels led to 
‘the nearest lymphatic glands. In the spleen and liver, which were always 
found greatly enlarged, numerous small nodules could be seen, while the 
remaining interval organs presented s normal appearance. Glanders in 
guinea-pigs and fleld-mice presents a series of pathological changes that 
cannot be mistaken for any other affection. The bacilli of glanders in 
the different organs can be detected most readily in recent specimens. 
In the blood bacilli were detected only in very acute cases,—a ciroum- 
stance that explains why so many inoculations with the blood of glan- 
derous horses proved unsuccessful. The bacilli of glanders are evidently 
strictly tissue- and not blood. parasites. 

‘Lundgren took « nodule from the lungs of a horse that had died of 
glanders, and implanted fragments of it under the skin of rabbits. The 
animals died about the nineteenth day after inoculation, and the necropsy 
revealed induration and small abscesses at the point of infection, and 
small, yellow nodules in the spleen, liver, lungs, testicles, and mucous 
membrane of the nose. Implantation of spleen-tissue into other rabbits 
fixed the period of incubation in this animal at from eleven to twelve 
days. 

Kranzfeld has recently published the results he obtained by inocula- 
tions with the virus of glanders in an animal hitherto not subjected to 
experimentation of this kind. He procured a pure culture from « nodule 
of aman who liad died of glanders after a brief illness. Inoculations 
were made in a small rodent which is very numerous in the southern 
part of Russia, the Spermophilus gutlatus. ‘The course of the disease in 
this animal was almost the snme as in the fleld-mice that were used by 
‘Léffler, OF 28 animals infected with different cultures, 16 died on the 
fourth day, 9 on the fifth, 2 on the seventh, and 1 on the tenth. The 
Post-mortem appearances were always characteristic: a greenish-gray 


infiltration at the point of inoculation and a number of nodules in the 
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Chronio Glanders.—This is the form most commouly seen in the 
horse. The disease begins in the mucous membrane of the nose. Small, 
whitish nodules, composed of small, round cells, are formed in the 
mucous membrane. These nodules soften and ulcerate. Similar nodules 
may be found in the larynx, trachea, and bronchi. The ulcerations may 
remain superficial, or they may extend to the deep tissues, even attacking 
cartilage and bone. The internal organs, especially the lunge, may 
become the seat of metastatic foci. ‘The left nostril appears to be 
affected more frequently than the right. The lymphatic glands under- 
neath the lower jaw enlarge very rapidly, often reaching considerable 
dimensions during a single night. The glandular swellings may continue 
for several days, afterward slowly disappear, and then reappear as 
rapidly as before. ‘The discharge from the nostrils presents a starchy 
or gluedike appearance, adheres to the mucous membrane, where it dries 
and accumulates, causing narrowing of the nasal opening. 

‘Acute Faroy.—Acute farcy, together with chronic farcy, is simply 
another manifestation of glanders, and is initiated in a very similar 
‘manner to acute glanders. There are the same lesions of the lymphatics 
and nodules, and abscesses are found in th A general swelling of 
the cutaneous tissues takes place, varying in size fora time, but suddenly 
& number of distinct swellings or nodules will appear, termed “ farcy 
buds.” These specific nodules, so characteristic of farcy in either its 
acute or chronic form, involve the skin, subcutaneous connective tissue, 
or they may extend to the deeper tissues. They vary in size from a pes 
to bazelnut, These nodules suppurate, and, after evacuation of their 
contents, leave ragged ulcers that discharge a foul, grayish-white, creamy 
Viquid tinged with blood. When several ulcers are in close proximity 
they may become confluent and form an extensive ulcerating surface. 
With the appearance of the nodules the lymphatics become inflamed, 
‘swollen, and indurated. Not infrequently acute farcy terminates in the 
development of acute glanders, with all the pathological conditions that 
hhave been described as characteristic of that disease, thus showing their 
etiological identity. 

Chronic Faroy.—In this form of glanders the lymphatic glands are 
principally involved. The disease is not attended by much febrile dis- 
turbance, and all of the other general symptoms are less marked than in 
the other varieties of glanders. The lymphatic glands become enlarged, 
and nodules are formed in the skin, lungs, and other viscera. Central 
softening and suppuration of the nodules is aregular ocenrrence. Long, 
fistulous tracts often result from extensive undermining of the skin. In 
all of these different forms of glanders in the horse the cause remains 
‘the same, and the pathological conditions are identical ; only the clinical 
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and the number and distribution of the metastatic foci. ‘The disease 
may begin at asingle point, and may then be mistaken for a carbuncle 
or @ gangrenous erysipelas, Greefe reports a case which began as an 
acute exophtlalmos, and the nature of the disease was not ascertained 
‘until after death. In this case there were nodules in the choroid of the 
eye. Acute glanders runs a rapid and malignant course. Infection 
usually takes place through a small wound-puncture or abrasion about 
the face or hands. At the point of inoculation « somewhat elongated, 
soft, inflammatory swelling or nodule forms in a few days. Central 
softening and suppuration soon transform the inflammatory product into 
an undermined ulcer, with irregular, ragged margins, surrounded by = 
‘wall of infiltration, In mild cases the disease may remain local, and the 
ulcer heals under proper treatment in a few weeks. In otler cases 
regional infection takes place, and the lymphatic glands become swollen 
and suppurate, leaving the same kind of ulcers as at the primary seat of 
infection. 

In the fatal cases general infection takes place either through the 
veins or the lymphatic vessels, and the symptoms then resemble septi- 
cemia or pyzmia, or a combination of these two diseases,—septico- 
pyemia. If infection take place directly through the veins, a thrombo- 
phlebitis develops in connection with one of the nodules and the bacilli 
in the thrombus, which multiply in this nutrient medium and gain entrance 
into the general circulation singly or through the medium of infected 
emboli. Under such circumstances, nodules are found in the lungs, 
Kidneys, and other internal organs, as suppurating metastatic deposits 
in muscles, bone, Joints, and testicle, In such cases the general symp- 
toms may simulate to perfection typhoid fever, pyemia, suppurative 
osteomyelitis, and acute general miliary tuberculosis. In acute cases, 
where general infection ocours early and rapidly, death results in from 
one to three or four weeks, while in chronic cases the final fatal termi 
nation is often postponed for months. In illustration of the clinical 
history of this disease I will quote briefly a few cases. 

‘A Russian medical journal of recent dato states that 8 young 
soldier, who had been a wagoner before his admission into the army, was 
received into the military hospital suffering from two foul ulcers on the 
hard palate, which had perforated the nasal fossa and destroyed the 
inferior turbinated bones. Three weeks later a swelling appeared over 
the eyebrow; » fortnight afterward he complained of pain on the inner 

ide of the left knee, around the internal tuberosity of the tibia. A 
purulent discharge occurred from the left ear, and, at the same time, an 
abscess developed on the back of the right hand which appeared as a 
deep-purple tubercle, with a hard circumference, and sunken toward the 
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should be remembered that the period of incubation in man varies from 
two days to three weeks. A positive diagnosis must necessarily rest on 
the detection of the specific microbe in the granulation tissue or in the 
discharges, and the results obtained by inoculation experiments, As soon 
as general infection has taken place, the symptoms resemble pyzemia or 
septicemia; 80 that a differential diagnosis between metastatic glanders 
and general infection with pus-microbes cannot be made without the aid 
of the microscope and inoculation experiments. 
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‘The bacillus of glanders resembles, in its immediate action on the 
tissues, both the bacillus of tuberculosis and the pus-microbes. The 
histological change first observed in the infected tissues is  transforma- 
tion of mature into embryonal tissue, the microscopical picture, with the 
‘exception of the absence of giant cells, resembling tubercle ; but this stage 
is of short duration, as the pyogenic effect of the bacillus of glanders 
soon produces purulent softening by the speedy conversion of the embry- 
‘onal cells and leucocytes into pus-corpuscles. ‘The formation of abscesses 
is a constant occurrence, wherever localization has taken place, either by 
direct infection, secondary infection from regional diffusion through the 
lymphatic vessels and connective-tissue spaces, or by general infection 
by embolic diffusion through the general circulation, 

‘As coon as the disease has become general, the clinical picture and 
pathological conditions are the same as in pyemia caused by n suppu- 
ative lesion. The differentiation between the two forms of metastasis 
ean be made only by demonstrating the primary cause, by use of the 
microscope, or by the results obtained from inoculation experiments. 
‘The pus found in glanders is grayish red in color, and quite tenacious in 
recent lesions, but after opening the abscesses it assumes the character of 
ordinary pus,as the abscese-cavities then become the seat of secondary 
infection with pus-microbes, Swelling and abscesses of the testicles have 
deen frequently observed in cases where the disease has become general, 
the affection in these organs heing one of the clinical manifestations 
that embolic dissemination has oconrred, Primary glanders of the lungs 
from inhalation of the microbes into the air-passages gives rise to symp- 
toms and pathological conditions that cannot be distinguished from pul- 
monary tuberculosis, unless the essential cause can be demonstrated in 
the sputa under the microscope, or glanders can be artificially produced 
by the injection of sputum into the subcutaneous tissue or the peritoneal 
cavity of guinea-pigs. The pulmonary nodules soften and suppurate, 
and cavities form in the same manner as in pulmonary tubereulos 
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destroyed, and several repetitions of the curetting aud disinfection may 
become necessary until this object is realized. The scraped surfaces 
should be kept covered with a moist antiseptic compress gauze, wrung 
‘out of 1-to-2000 solution of corrosive sublimate or a 2perent, solution 
of carbolic acid. If the prolonged use of these antiseptics is objection- 
ble, on nccount of danger from absorption of toxic doses of drugs, strong 
iodine-water can be used in the same way. The internal use of iodine, 
creasote, and arsenic have been recommended as specifics in the treat- 
ment of glanders, but clinicil experience bias not supported this claim, 
and the surgeon must rely upon local measures in his efforts to pro- 
teot the patient against the dangers arising from regional and general 
infection; while he must aim, at the same'time, to maintain the resisting 
power of the tissues to the microbic invasion by a supporting tonic and 
stimulating treatment. 
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Feition, by Nonvat HI. Pureck, M.D., Sargeon wo the Ont-Door Departnent of 
Michaol Roos Moeptal; Amutant to Surgical Clinic College of Physicians atl Sur. 
goons, Chicago, Il. Tn one Octavo volume. I Pax, 

LBOTURES ON ARTISTIO ANATOMY AND THE SCIENCES USE- 
FUL TO THE ARTIST. A sarae dlivorod at the Art Tnsttate, Chicagy by 
8.V. Ouevenoeh, MLD. Consulting Physician Roo and Alexian Horpital; Member 
jvamerous American Sciatic and Medical Societien; Author of “Bpinal Concusion,” 
“Comparative Physiology and Taychology,” os. Mustrated with Seventeen (17) 
fi fall-page Lithographic Plato. In one handsome Quarto volume, I Pais. 

‘TWHLVA LHOTURES ON THN STRUCTURE OF THE ORNTRAL 
NERVOUS SYSTEM. Por Physician and Student. By Dr. Luow 
Eotsors, Frankfor-on-the-Main. Second Revised Edition, with 133 Iustraton 
‘Translated by Winuse Hats Virrow, M.D. St, Paul, Minn. Paited by C. Brarst 
Rioos, A.M., M.D., Profesor of Mental and Nervous Diseases, University of Minne- 
tote; Momber of the American Noazological Anocation. Ta oue Ortavo volume 
I Panos, 

‘THE PRINCIPLES OF SURGHRY. For Stadenw and Pracitioners. By 3 
Seam, MD, Ph.D, Attanding Surgeon Milwaukoo Hospital; Profemor of Principie- 
of Surgery in Rush Modical College, Chicago, I, ote. In one Octavo volun 
IMlustrated. Ix Parrasatios. 

DISEASES OF THE HEART, LUNGS, AND KIDNEYS. By N 
Davis, Jk, AM, MD, Profewor of Principles and Practice of Melicine in th 
Chicago Medical College, Chicago, I, ete. In one neat 12m0 volame. No. 
“Physician and Stadent’ Ready-Baference Bern” Ix Purranarios. 

CHILDBED: ITS MANAGEMENT: DISEASES AND THEIR TREAT- 
MENT. By Wairen P. Mayrox, MD. Visiting Physician to the Dotros 
Woman's Hopital: Consalting Vivniloget to the Bastera Michigan Aas 
President of the DetZat Gyntvological Swett: Bellow of the American Sosety 
Uiistetriciane and Gyiwcologise, a of the Brits Gpncologieal Society: Mesuber 
of the Michigan State Metical Society, ef, Tn one neat 1210 volane No sm 
tho Physicians’ ad Student’ Ready: Reforenen Sori." PRrrynavtox 












































Arcangementa are being mate for volumes upon the ““Bye."" "Nose and 
Throat," "Gynmoology," Medical Microscopy,” ‘" Physiology,”" + 
to follow the above, at intervals, in the“ Physicians’ and Students’ Resty.lRoi renee 
Series, 











The Physicians’ and Students’ Ready-Reference Series 


ications of great value to students during their attendance at lege, and 
tothe busy physician in his daily practice. While they in no way attempt te rapplant 
‘the warwiis Toxt-Tooks, it nanaot Bevloubled that they ace necersary tothe ten oreriarked 





Tush 








uudent when esumination fime ia approaching, prewious to which, for weeks, but little 





time eas be gained roan the lectares in which to make careful and thorough 
fir the exammiation-r00m 





auplete ns nopees of the several important branches, and valuable monagr 
te mre furnished in the publications of this fenies in curl fore 
aud arvangement by competent writers xs (o Renda thom of special rasta value to the 
Juoy stent and alo bs the phiyician in ative pravtive, “ThA volumes are meat and vo 
‘voninnt in size nl shape, anil appropriately illustrate with many fine wood.engray ine 
See Pages 3, 20, 21, and 27 for those now published, and the 
upper part of this page for those \n preparation. 





saree finpartant ath 











2 CF. A. DAVIS, Medical Publisher, Philadelphia, Pa.. USA.) 


JUST PUBLISHED—A NEW AND VALUABLE WORK ON 


PRACTICAL ELECTRICITY 


MEDICINE AND SURGERY. 


é G. A. LIEBIG, Jr., Ph.D. 
Amitai Bho, Joh opkingUaivery emer ag Medial Bene, Calle of Phy 
eats end Soravon Giscricl Baginesy, es 
GEORGE H. ROHE, M.D., 
ona of Oman a Hygiene, Coleg of Pryiclas and. Sargets, Bakimae; Vsiing Phyl 
Proemer of bee om tog Cle of icles cn Supe anna Ving Pericen 
‘EdvorLomaPt the Valverde Uccnoa,* se 
{PROFUSELY MLUSTAATED BY WOOO-ENGRAYINGS AND ORIGINAL BiNORAMB, AND PUBLIANED In ORE 
'MANDQOME ROTAL OCTAVO YOLUME OF ABOUT 400 PAOER BOUND EXTRA OLOTH. 
MEY ROE, UNTED BTATES and CANADA, 8200, Pot-psd; GREAT BRITAIN, a. Oj FRANOE, 12 fr. 4. 





The part on Pysical Rlectrsity, writen by Dr. Lisbig, oo of the recognised 
authorities on the scenes in the United State trea flly- rach topie of intret an 
Storage Batoren, Dynamos, the Electric Light, sod. the Principler und Practice of 
Electrical Measoromeat in their relations vo Medical Pracie 

Trofewor Roc, who writes on ‘Electro-Therapeatic, diacomes at length the receut 
Aievelopments of Electricity ia the treatment of stritnrs, eolorged prosata, uterine 
hnhross, pelvic clllit, and other dieu of the male and female genito-unioary 

The'aypliestuons of Blectrcity ia dermatology, an wll as in the disason OF the 
sweevounaybem, areal flly considered : 











THE SECOND VOLUME IN THE PHYSICIANS’ AND STUDENTS’ 
READY REFERENCE SERIES. 


MAND-BOOK 
Materia Medica, Pharmacy, and Therapeutics 


By CUTHBERT BOWEN, MD, B.A., 


1 Balter of Note Frain” 
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70 pears. Handvomely Bound im Duta 
‘Price’ portspatd, in Ea United, eaves aad Canna, BAR 
“i Great Britain, Ge. @dv; in France, © fr. 3 


(FA DAMS, Mica! Pablnber, Philadsphi, Pa. U8X., 





wBOOKeS 


The Physician Himself 


AND THINGS THAT CONCERN 


HIS REPUTATION AND SUCCESS. 
D. W. CATHELL, MD, 


BALTIMORE, MD. 
Being the NINTH EDITION (Enlarged and Thoroughly Revised) of the “PHYSICIAN 
‘WMESELF, AND WHAT HE SHOULD ADD TO HIS SCIENTIFIC ACQUIREMENTS 
WM ORDER TO SECURE SUCCESS.” 





In One Handacme Octavo Volume of 298 Pages, Bound tn Extra Cloth. 
Priee, Post-paid, in United States and Canada, @2.00, Net; Great 
Britain, 86, 6d.; France, 12 fr. 40. 


‘This remarkable book has passed through eight (8) editions in leas 
than five years, has met with the unanimous and hearty approval of the 
Profession. and is practically indispeneable to every young graduate 
who aims at success in his chosen profession. It has just undergone x 
thorough revision by the author, who has added much new matter cover- 
ing many points and elucidating many excellent ideas not included in 
former editions. This unique book, the only complete one of the kind 
ever written, will prove of inestimable pleasure and value to the practi- 
tioner of many years’ standing, as well as to the young physician who 
needs just such ‘a work to point the way to succes 

We give below few of the many unsolicited letters received by 
the author and extrarte from reviews in the Medien! Journals of the 
former editions: 
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AN IMPORTANT PUBLICATION OF GREAT VALUE TO THE MEDICAL 
"AND LEGAL PROFESSIONS. 


SPINAL CONCUSSION: 


Burgically Considered as a Cause of Spinal Injury, and Neurologi- 
cally Restricted to a Certain Symptom Group, for 
‘which is Suggested the Designation 


BRICHSBN’S DISRASR, AS ONE FORM OF THE TRAUMATIC KEOROSES. 


S. V. CLEVENGER, M.D., 


















For more than twenty years thia subject 
tention in law courts, between physicians as well as attorneys. 1 
that time no work has appeared that re 
Dr. Clevenger’ hook was written. It is the outeor 

















special study and experience in legal circles, clinies, hospital and private 
practice. in addition to twenty years’ labor 18 a acientific student, write 
and teacher. 


‘The liternture of Spinal Concussion ng been inercasine of Inte years 
toan unwieldy shape for the general student, and Dr. Clevenger hts i thi 
work arranged and reviewed all that has been done by observers sin 
the days of Erichsen and those who preceded him. 'The different and 
snnetimes antagonistic views of many authors are fully given from 1 
gs of Erichsen. Page, Oppenhicim, Erb, Westphal. A bererom 
Astley Cooper. Boyer, Charcot, Leyden, Rigler. Spitzka. Pu 

i many other European and) American students of the 
Il bit important, work of Oppenheim, of the Berlin 
University, is fully translated, sand constitutes a chapter of Dr. Cleven 
gers book. sand relerence is mide wherever discussions oectrred in 
‘American medivo-leg 
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1. Historiea! Introduction: He Erichs 
TLL. Page om Injuries of the Spine and Spinal Cor; 
1 Discussions of Spinal Coneussion: V. Oppenbeim on Trae: 
ie Neuroses: VL. Mustestive Cases trom Original and all other 
uumatic Insanity: VEIL. The Spinal Column: 1X, 

joni; XU. Patholowy : NUT. Treatment: XUL 
Mevtigo-leal Considerations, 
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leetricity. 1 dlisenssi 
uthor's original pathologi 
owe jnvel spinal sympathetic nervous 
respect eutirely new ground is 
corning: the fimetional std ory 
basis fie reconciliation, 

Every Physivinn and Lineyee shinutd men this work, 











ie nature of the disease is afforded 





In one handsome Royal Octavo Volume of nearly 400 pages, with 
Thirty Wood-Engravings. Net price, in United States and Canada, 
$2.50, post-paid; in Great Britain, Ils. 3d. ; in France, 15 fr. 


‘ °F. A. DAVIS, Medical Publisher, Philadelphia, Pa.. USA. 


JUST READY—A NEW AND IMPORTANT WORK. 
ESSAY 


MEDICAL PNEUMATOLOGY # ABROTHERAPY: 


‘A PRACTICAL INVESTIGATION OF THE CLINICAL AND THERAPEUTIC VALUE. 
(OF THE GASES IN MEDICAL AND SURGICAL PRACTICE, WITH ESPECIAT. 
‘REFERENCE TO THE VALUE AND AVAILABILITY OF 





OXYGEN, NITROGEN, HYDROGEN, AND NITROGEN MONOXIDE. 





TRANSLATED, WITH NOTE, ADDITIONS, AND OMISSIONS, 
By SAMUEL 8. WALLIAN, A.M. M.D., 


‘Member ofthe American Medial Auocation: Ex Pretident of the Metical Auaciation of Northern New 
"York Member of the New Vork Unuty Medial Soctety, ee 





Im one Mandsome Octave ‘of 316 Pages, Printed on Fine Paper, in the Mest 
‘Azle of the Printer's Art, and Illustrated with #1 Wood-Cats- 
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Purged of the ttc quackery heretofore ameciated with it, Asrotherayy in now 
swaying dapartnnt of al prac, Alton Wie noe 
SECU the wea Oxygen Gat wa rmey ba rene a thn sunt win now 
years to such an extent that in New York City aloue the eopeamption Tor medical pare 
ower now amounts to more than 800.000 gallows per anim. 

"he work rant nthe mun fo the Preach of Poor Darga, containe 
also 4 very fall account of recent Englob, Oeruin, and American exjercnoey pro 
iy'Dr Saznel 8 Wallan, of New York. whone experiance in thw Gel! antedater that of 
tly ciher American writer on the abjee 














Plain Talks on Avoided Subjects. 


HENRY N. GUERNSEY, M.D., 
Fermetly Promo of Materia Meica abd Inivs in the Hahvemann Medical College of Philadelphia; 
nba et Soom eters Se Miata Welesrae, nd 
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AN ONE NEAT Lamo VOLUME, BOUND IN EXTRA CLOT 

United Nester and Canada, 81.00; Great Britain, 4s. 6d. 

This 4 tle volame devgne to convey information pos ne of the most important subjects come 

ected with cor phycal nod spiritual welrheing, and adapted to bth texe anal ages and condos 
(Ot soiey: i fas, so ra ts cope tat burma being ean well ard 














‘ths vine are the fi of hn overeat and actual experience with ll canditons of bam 
i work Is warmly inland by many leading 
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AMERICAN RESORTS, 


WITH NOTES UPON THEIR CLIMATE., 





Word A TRANSLATION FROM TM ERAN, By le 8, KANEPA, 
(O€ shoe chapers of Die Kiliate der Erde” writen by De. A. Woshotof St, Peters, Kamla, shat 
Telte we North snd South Ameren sod the lands td sean Contiguous teres 





Am One Wotavo Voluine, Mandsomely Bound In Cloth. Nearly $00 Pages. Price, 
"Pout-pald, In U. 8. and Canada, 62.00, net. Great Britain, a. 6d. France, 19 fr. 40. 
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dust PUBL ISHE—— 


RECORD-BOOK OF MEDICAL EXAMINATIONS 


For Life Insurance. 
Designed by JOHIW M. HEATING, 32D. 


Tn examining for Life Insarance, quostions are oasily overlooked and the answers to 
‘them omitted; and, as these questions are indispensable, they must bo answered before te 
‘ae can be acted ujon, and the examiner is often put to much inconvenience to obtain 
this informatio. 

The need haa long been felt auong examiner for a reference-book in which could be 
noted the principal points of an examination, and thereby obviate the necessity of a 
second visit to the applicant when further information in require. 

‘Aftor a careful study of all the forme of examination Blanks now used by Tasurance 
Companies, Dr. J. M. Keating bas compiled auch a record-book which we are muro will ll 
‘this Iong-felt want 

This record-book is small, neat, and completa, and embraces all the principal points 
that are required by the diferent companies. It is made in two sizes, vit.: No.1, cover- 
{ng one hundred (100) examinations, and No. 2, covering two hundeet (200) examina 

of the book is 78} inches, and can be conveniently carrid in th 

















‘Sand Canada. ‘Grast Brel, France, 
No. 1, For 100 Examinations, tn Cloth, - © 50 ‘me oa. am 00 
‘Ne. 8; For 200 Examinations, in. Fal 

eather, with SideFiap, = = = + 1.00 ww awn 





(FA OAMS, Medical Publisher, Philadelphia, Pen, U2 


DISEASES=—=— 


Heart and Circulation 


IN INFANCY AND ADOLESCENCE. 


‘With an Appendix entitled «Clinical Studies on the 
‘Pulse in Childhood.’ 


JOHN-M. KEATING, M.D., 
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‘Cllegeot Physicians of Phin 
WILLIAM A. EDWARDS, M.D., 
lian tthe Medical Diy inte Une ean: 





ie Howpicis thon a te Coles of Php 
Sioa hated renee 


MLLUSTRATED BY PHOTOGRAPHS AND WOOD-ENGRAVINGS. 


About 295 Pages, vo. Bound in Oloth. Price, post-paid, in U. 8. 
and Canada, 81.60, net; Great Britain, 6s. 6d. ; France, 0 fr. 35. 


“There are many excellent text-book om children’ sete, but they have fled 10 give a satisfactory 
seco ofthe disease af the heat; and, indeed far as known, thi work of Resta ad Edwards 
ironies profeuion isthe ony systematic tempt that has been made to cllect fe book fm he 

slick scared hoop mee! Heras i the orm af jarani 
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PERPETUAL CLINICAL INDEX 


MATERIA MEDICA, CHEMISTRY, AND PHARMACY CHARTS. 





‘liad Sate Conan ty ld) Gras etal, 


Met Pree fr the Complete Werk, $6.00" $5.60 Bin” 90h 30 
‘Bead the Following Description and Explanation of the Work: 


In presenting the objects and advantages of these Chats and "Perpetual nial Inder” ie becomes 
‘secemaly to nate tht the ‘Authors manysyear’ experince st phy fan and Pharmacht cable Ning 
‘Spruce, in tee language, vue of ft that min be of inetinabe value athe 
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‘Then the Index ts Alisahias aad Concentrations. ‘Fheaealveady caumerated. wih bw Telcrewe, nthe? 
sirtlank tuts page for tetiog any new Allens’ and Concemrations. “Then the Chemy tide 
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(FA. DAMS, Medical Publisher, Philadelphia, Pou, U.K.) » 


MEARS’ 


PRACTICAL SURGERY. 


By J. EWING MEARS, ™.D., 


Leer on Practical Surgery and Demonstrator of Surgery ta Jeferion Medica Callege: Profesor of 
Anatomy and laical Surgery i the Peansylvanta Callege of Dental Sergey, st 





‘With 490 Mustrations. Second edition, revised and enlarged. 794 pp. 1%mo. 


(PRICE, IN UNITED BTATES AND CANADA: CLOTH, #300. DIBGOUMT, 20 PER CENT. MAKING IF, HET. 
£240; POSTAGE, 20 CENTS EXTRA. QREAT BRITAIN, 134. FRANCE, 18 fr. 78. 





Means’ Practica Sunozry includes chapters on Surgical Dress- 
ings, Bandaging, Fructures. Dislocations, Ligature of Arteries, Amputa- 
tions, Excisions of Bones and Joints. ‘This 
work gives a complete account of the 
methods of antiseptic surgery. The di 
ferent agents used in antiseptic dressing, 
their methods of preparation, and thei 
in the trentment of wounds are 
v described. With this work as a guide 
it is possible for every surgeon to practice 
tiseptic surgery. The great advances 
made in the science and art of surgery are 
largely due to the introdn 
septic methods of wound treatment, and ! 
is incumbent upon every progressive sur- 
geon to employ them, 
‘An examination of th 


its plan, se that 
ealled upon to perform operations, but of great val 

his work in the eergieal room, where he is required to apply bandazes 
and fracture dressings, and to perform operations upon the eadaver. ‘The 
expe ‘of the author, derived from imany years’ service ava tencher 
{private and public) and practitioner, has enabled him to present the 
toples discussed in such a manner as to fully meet the needs of both prac: 

nts. 
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CF A. OAVIS, Medical Pobtioher, Philadelphia, Po.. USK.) » 


AN ENTIRELY NEW PHYSICIAN'S VISITING LIST. 
see ore THB 





MEDICAL BULLETIN VISITING [_ IST 
on 
Puysician’s CALL RECORD. 





ARRANGED UPON AN ORIGINAL AND CONVENIENT MONTHLY AND WEEKLY PLAN. 
FOR THE DAILY RECORDING OF PROFESSIONAL VI8IT2. 





Frequent Rewriting of Names Unnecessary. 

‘Tais Visrrixo Lier is arranged upon a plan best adapted to the most 
ans, and embraces a new feature in recording. 

1y other list, cousisting of STUB OR HALF LEAVES 










IN THE FORM OP INSERTS, 
first week's record of ¥i 
made by simply turning over the stub-leaf, without the necessity 
writing the patients’ names. This is done until the month is completed, 
and the physician has kept his record just as complete in every detail of 
IT, CHANOE, CREDIT, ete., as he could have done liad he used any of the 
old-style visiting lists, and has also saveD himself three-fourths of the 
time and labor formerly required in transferring names EVERY week. 
There are no intricate rulings; everything is casily and quickly nn 
stood ; not the least amount of time can be lost in comprehending the 
plan, for it is acquired at a glance. 
The Three Different Styles Made. 

‘The No. 1 Style of this List provides ample space for the pan 
record of seventy (10) different names each month for an entire year 
(ivvo fall pages, thirty-tive [85] names to a page, being allowed to even 
month). s0 that its size is sufficient for an ordinary practice ; hut for 
piyysicians who prefer a List that will accommodate a larger practice we 
have made a No. 2 Style, which provides ample space for the daily 
revoril of ONE HUNDRED AND’ FIVE DIFFERENT NawES (105) each month for 
an entire y full pages being allowed to each month), and for 
sicians who may prefer a Pocket Record Book of less thickness than 

ru les. we le a No. & Style, in which 

inate into removable 
vle up £0 a8 to answer 
ctice, each section providing ample 
the DAILY RECORD OF TWH HUNDRED AND TEN (210) DIFFERENT 
or one month; or one hundred and five (105) different names 
daily exch month for two months: or seventy (10) different. names 
mouth for three months: or thirty 
cach month for six months, Four sets of these sections go with 
copy of No.3 Style 

Special Features Not Found in Any Other List. 

In this Noo 3 Sevne the marvrey apres, and sich matter 
WANK ftews rit Lopnessns ar P.vtiexts, Obstetric Record, Vace 
Record. Cash Aecunnt, Births and Deaths Records, ete 
permanently iy the hick of the hook, thus reducing its thiekness. Th 
addition of one of th novahle sections dues not increase the size 
quite an eighth of an ine. Nuis sings the book into atch a sinall con 
pass that io one ean object Ao iL on AEEOUNL GT AS NCIC A A Gall 



























































































‘is veay ween tess than that of any 





iting List ever published. Every 
‘physician will at once understand that as soon as a section is full it ean 
Estaken out, fled away.and another inserted without the least incon: 
“venience or trouble. 

This Visiting List contains a Calendar for the last six months 
of Inst year, nll of this, and next year; Table of Signs to be used 
in Keeping Accounts: Dr. Ely’s Obstetrical Table; Table of Cal- 
culating the Number of Doses in a given B. cte., ete; for converting 
‘Apothecaries’ Weights and Measures into Grammes; Metrical Avoirdu- 
pois and Apothecaries’ Weights: Number of Drops in a Fluidrachm : 
Graduated Doses for Children; Graduated Table for Administering 
Laudanum ; Periods of Eruption of the Teeth ; The Average Frequency 
-of the Pulse at Ditferent Ages in Health; Formula and Doses of Hypo- 
ermie Medication; Tse of the Hypodermic Syringe: Formule and 
Doses of Medicine for Inhalation: Formule for Suppositories for the 
Rectum; The Use of the Thermometer in Disease; Poisons and their 
Antidotes; Treatment of Asphy: Nasal 
Douches; Eye-Washes. 


Most Convenient Time- and Labor- Saving List ts 


It is evident to every one that this is, beyond question, the best 
most convenient time- aiid labor- saving Physicians’ Record Book 
published. Physicians of many years’ standing and with large practices 
ronounce this the Best List they hare ever wen. It is handsomely 
yund in fine, strong leather, with flap, including a pocket for loose 
sounds oe ens (aac nh 8 ‘Dixon lead-pencil of excellent 
and finish. It iy compact and convenient for carrying in the 
Pocket, "Size, 4x 63 inches. 


IN THREE OTYLES_NET PRICI 



































































No, 1. Regular Sst, fr pateas day each month for ome year, Tea 

{Nas Large ine. or ros patients dally each month for ve year, on3a 
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JUST READY—THE LATEST AND BEST PHYSICIAN'S ACCOUNT- 
BOOK EVER PUBLISHED. . ' 


THE PHYSICIAN’S 
ALL-REQUISITE TIME- e 
axe LABOR: SAVING Account-Book: 
‘BEING A LEDGER AND ACCOUNT-B0OK FOR PHYSICIANS: USE, MEETING ALL 
THE REQUIREMENTS OF THE LAW AND COURTS. 


WiLlLtaM a. 
(Of Easton, Pa. 








MED. 





nosaBL no class of people lose more money through carelessly Kept 
ecounts and overlooked or neglected bills than physicians. Often 
detained at the bedside of the sick until Inte at night, or deprived of 
‘even a modicum of rest, it is with great difficulty that he spares the 
time or puts himself in’ condition to give the same care to his own 
financial interests that a merchant, a lawyer, or even a farmer devotes. 
It is then plainly apparent that a f bookkeeping and accounts. 
that, without sscrficing neonracy, but, on the other hand, ensuring it, at 
the dame time relieves the keeping of a-physician’s book of hall 
complexity and two-thirds the Inbor, is « convenience which will be 
eagerly welcomed by thousands of overworked physicians. Such a ays. 
t last been devised, and we take pleasure in offering it to the 
profession in the form of Tux Pavsictay’s AU-Reguisite ‘Tix. axb 
Lavon. Savisu Accovst-Boox. 

‘There is no exaggeration in stating that this Account-Book and 
Ledger reduces the labor of keeping your accounts more than one-half, 
and at the sume time secures the greatest degree of accurney. We may 

rior advantages of ‘Tne Puysictan’s ALi 
Require Tie. axp Lanon- Savina Accounr-Book, as follow:— 
































FirstWill rret all the requirementa of j any similar book: the 300-page book 
the law and coma | Contain space for 800 accounts sd the 
Second—Self-explanatory ; no cipher code. || — 600-page bok contains epace for 1800 
Thirds cmplatenes widhost mactding | __ neounts 
anh, | Minth-~There are no smaller apace 


Fourth—No posting; qne entry only | Teath—Compact without sacrificmg com- 
Frith Gnseral canbe cnnteocelatany | plenum every account complet 
‘ge of year, and con bw continued iw: | aime. page—a ‘advan 
finitely until every account se Bled,” || _ recomnendation, oa 
Sethe Msg oat of | loventh—Uuiform sizeof leaves, 
Seventh ern eh ice | Twoifth—The statement of the mort com 
| 




















ory day the year to All hin account, |" plicated account in at once before you 

Crueht Ue ten ears ubout ian re: | kt any time of month or year-—in oiber 

(quires na amore th ‘World, the nevount iteelf-as it etands is 

ftecouunt in this Teer, ith simplent statement 

Eighth—Dovblo the number and mang times Thirteenth—No transferring of accounts, 
mvvre than the navuber of accounts im * — balatces, ete 


To all physicians desiring a quick. accurate, and comprebensive 
method of keeping their accounts, we can safely Say that no book as 
atuitable as this one has ever heen tlevised. 
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NET PRICES, SHIPPING EXPENSES PREPAID. 


Ne. 1. 300 Pages for 000 Accounts per Year, Canada Grewe 
ise 10x12, Hound tn %; Russia, Ralsed (U.S. (ésty paid). Briain, France 





Tact ‘95.50 0.18% 9087.90 
No. 2. 600 Pages for 1 
Flack: ands Bae La 
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PHYSICIANS’ INTERPRETER 


IN FOUR LANGUAGES. 
ENGLISH, FRENCH, GERMAN, AND ITALIAN.) 


Specially Arranged for Diagnosis by M. von V. 


‘The object of this little work is to meet a need often keenly felt. by 
the busy physician, namely, the need of some quick and reliable method 
of communicating intelligibly with patients of those nationalities and 
Innguages unfamiliar to the practitioner. The plan of the book is a sys- 
tematic arrangement of questions upon the various branches of Practical 
Medicine, and each question is so worded that the only answer required 
of the patient is merely Yes or No. The questions are all numbered, 
and a complete Index renders them always available for quick reference. 
‘The book is written by one who is well versed in English, French, Ger- 
‘man, and Italian, being an excellent teacher in all those Innguages, and 
‘who bas also had considerable hospital experience. 


‘Bound in Full Russia Leather, for Oarrying in the Pooket. (Size, 6x2 
Inches.) 206 Pages. Price, post-paid, in United States and 
Canada, 81.00, net; Great Britain, 4a, 6d.; France, 6 fr. 20. 








To convey some idea of the scope of the questions contained in the 
Physicians’ Interpreter, we append the Index :— 
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An Important Aid to Students in the Study of Anatomy. 
THREE CHARTS OF 


The Nervo-Vascular System. 


PART I—THE NERVES. 
PART U.—THE ARTERIES, 
PART 1I.—THE VEINS. 
“Annanoto ev W. HENRY PRICE, AM., M.D, AND S, POTTS EAGLETON. 
* ENDORSED BY LEADING ANATOMISTS. 
‘PRICE, IN THE UNITED STATES AND CANADA, 60 CENTS, NET, COMPLETE: 
GREAT BRITAIN, 26.64. FRANCE, 3 t. 60. 











“7 ERVO-VASCULAR SYSTEM OF CHARTS” far Esoels Every Other System, 
{in thelr Completeness, Compactness, and Accuracy. 





Part I. The Nerves.—Gives in a clear form not only the Cranial 

‘and Spinal Nerves, showing the formation of the diferent Plexuses 
and their branches, but also the complete distribution of the 
Syuparueric Nexvis, thereby making it the inost complete aud 
‘concise chart of the Nervous System yet published. 

+ Part IL. The Arteries —Gives a unique grouping of the Arteria! 
System, showing the divisions and subdivisions of all the vessels. 
beginning from the heart and traving their coxtixvovs distribution 
to the periphery, and showing at a glance the terminal branches 
of euch artery. 

Part III. The Veins.—Shows how the blood from the periphery 
of th boty i gradually collected by the larger veins and these 
coalescing forming still larger vessels, until they finally trace 
themselves into the Right Auricle of the heart, 


It is therefore readily seen that “The Nervo-Vascular System of 
Charts” offers the following superior advantages: 
1. It is the only arrangement which combines the Three Systems, 
‘and yet each is perfect and distinct in itself. 
ance of the Cranial, Spinal, and Sympathetie 
ing represented on one chart 
type, and Veing printed only upo 
v be tacked up in any convenient place, and is alw: 
ng up the metory and reviewing for examination, 
4. The nominal price for which these charts are sold places them 
within the reach of all. 
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HAY FEVER 


ITS SUCCESSFUL TREATMENT BY SUPERFICIAL ORGANIC 
ALTERATION OF THE NASAL MUCOUS MEMBRANE. 
CHARLES E. SAJOUS, M. 


EP ee pencareet ge kendo ey SO 





(WITH 15 ENGRAVINGS ON WOOD. Imo, BOUND IN CLOTH. BEVELED 
EDGES. PRICE, IN UNITED STATES AND CANADA, NET, 91.00; 
GREAT BRITAIN, 4s. 54.; FRANCE, 6 fr. 30. 


The object of this little work is to place in the hands of the general 
practitioner the means to treat successfully a disease which, until lately, 
‘was considered as incurable; ite history, causes, pathology, and treat 
ment are carefully described, and the latter is so arranged as to be 
practicable by any phy’ 
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PHYSICIANS’ AND STUDENTS’ READY REFERENCE SERIES. 
Oe Lee 


OBSTETRIC SYNOPSIS. 


By JOHN 8. STEWART, M.D., 
Denouurteraf Ob aad Chief Anat ash Gynecol! Cla of te Medien Creat 


‘WILLIAM 8. STEWART, AM. MD., 
Profenor of Obieries and Gynaecology i the Medlco-Chirugical College of Philadephia. 
42 ILLUSTRATIONS. 202 PAGES. 12mo. HANDSOMELY BOUND IW DARK-BLUE CLOTH. 


Price, Post-paid, in the United States and Canada, Net, 81.00; 
Grest Britain, 4s. Sd.; France, 6 fr. 20. 








By students this work will be found particularly useful. It is based 
upon the tenchings of such well-known authors as Playfair, Parvin, 
Lush, Galabin, and Cazeaux and Tarnier, and, besides containing much 
new and important matter of great value to both student and practi- 
toner, embraces in an Appendix the Obstetrical Nomenclature sug- 
gested by Professor Simpson, of Edinburgh, and, adopted by. the 

betetrie Section of the Ninth’ International Medical Congress held in 
‘Washington, D.C., September, 1887. 
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DIPHTHERIA: 


Croup, TRACHEOTOMY, ## INTUBATION. 


FROM THE FRENCH OF A. SANNE. 


HENRY Z. GILL, M.D., LL.D. 


Unted Sats, Canada (dtypald). Great Betain, France, 
Wet Price, Pest-pail, Cloth, - = $400, $440, £01, 24,60 
“i w“Vaather, = 600, 6.60. Lik Oh) 











The above work, rently iaued, sa translation from the French of Susnt's great 
‘work on " Diphtneris, by 1, ‘Profesor of Surgery in Cleveland, Ohio 

Sint wrk i uot det or indent by every writer wc rablcain 
as the highest authonty, satiticaly, theoreucally, and practically. The translator, 
Raving given special study to the subject for many Fens, has edded over Bfty pages, 0: 
lading the: Sergieal Anatomy, Tatabation, and) de recet progrem in the branches 
teeatad down tothe prevent dato; making te beyond question, the moxt complete work 
cian on th anbjel of Dipti in the Bgl ange 

Facing the tile-page is found a very no Colored Lithograph Plato of the partacon- 
sorned sa Tracheotomy Next follows 24 illustration of cat of the entre Traces, and 
roneh fo th edo ert divin, oe poe taken rom a ptopraph of cave 
in which the cast wag expelled daring’ Ife from  fationt sixteen youre old.” This the 
ost complete east of any one recorded 

‘Over Sty other illustrations of the surgical anatomy of instruments, ote, add tothe 
practical valae of the work. 

Diphiteria having’ become such s yrovalent, wide-spread, and fatal disease, no 
general practitioner can afford to be without this work. Tewill ad in proveotive meas. 
Sei atinalate"prmptoem in the aplication” of, and efisiency, iy treakment aod 
‘overate tho extravagant viows which have been entertained regarding certain specifics 
Jn the disease Diphtheria. cia An 

‘A fal Todor accompanies the enlarged volume, also a List of Authors, making 
atogettior a very handsome illustrated volanse of nee U8 pa 
































ay Samet ce aed sey or inde 
Sant 
















evel in hic cite), receives avery earl and 
Impwracnct a ea team, 
te ms sre Ree 
koowiee of the sare 








ees : era th Enc \ 
{Gal risease no peneral pr 











Seema : > me sen 
Moncr nS. Lente Sted and Surgical Jourma, — eficlensy in, tneatment.—sonrher Practi 





STANTON PRACTICNL AD SUENTIFICPYSISHOMY; 


HMOw TO READ FACES. 
By MARY OLMSTED STANTON. 





Coptounty Mustratea. 





Theantr, Mew Mary 0. Stanton, has slvem ove twenty year to the preparation uf thn work 
semis eee ts py ivan tie informtion edaweyed inva "soar 
eader eich jact opens ke tain of wes "(Unio uk asta tlerenee winter 
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IMPORTANT ANNOUNCEMENT. 
A TREATISE 


Materia Medica, Pharmacology, 2 Therapentics. 


JOHN V. SHOEMAKER, A.M., M.D., 
Profeor of Marra Medica, Pharmacology, and Therapeutics (nthe Medico-hirurical Cllge of Pile 
‘ipa, and Member American Medical Auecaton, 


JOHN AULDE, M.D., 
‘Demonstrator of Clnlcal Medicine and of Physical Diagnosis in the Medico-Chlruplal Colege of Phila. 
‘delphi, and Menber Ameriean Medical Awecatos- 


IN TWO HANDSOME ROYAL OCTAVO VOLUMES. 
WET PRICES, per Volume, in United States: Cloth, 83,50; Sheep, 83.25. In Canaiia 
(daty pald)s Cloth, 68-15 Sheep, 83.55. Tn Great Britains Cloth, 11s, 34.; 
“Sheep, 14s. Gd. In Frances Cloth, 16 fr. 20; Sheep, 20 fr. £0, 





“THE Pablsher takes pleaar in announcing that Votmie [ofthis egery-looked for 
‘work s Now Meaoy, and tht the atom diligence will be exercised tn ling with 
the grain rapidity and ola ordrof rep, hw numero orden How swag 
‘ta pablication 
“The general plan ofthe work embraces three part, each of which ie practically inde- 
JF the ofber, ax wil be anderiood from the scsompanying analy and of which 
T and I are contained ia the volume now announced, tha, Rowever, nat the ot) 
ag rom he preparation of he wai ato volomen Each vl 
nd moye convenient to handle, while some may wah to secure 8 
stcalar portion of the work. and to thera the cot it lane ‘ 
Per vera Ulank sheets Of clnly-rledletir‘paper are iwcted at convenient place in 
the work, thar renderings avalible forthe sadent and phywcina toad valuable nots 
‘onceraisg few remedioe and other important matter, 


Pant T embraces three subdivision, an fllow — 
Fiat. A brief synopris upon the abject of pharmacy, in which i given a clear and 
covet ition ist opertloosaod ploperstios takes its secon Sake ican 
sehen preeribing medicine, together with tine practical miggetions Te nat 

‘esrabie methods for securing ficency ant palatability. es 
Mc eps 

























11 of * General 1 
* eectally the metho he 
fut External Remedies) 
sg Antidotes, ‘Donietantn, a 
‘option abd an explanatory note in appended to each group, ain thease of Altai 
‘Antipyretic, Autepestodic, Pursativen, ot 


























Third. A Sammare hax heen prepared upon Therapies, covering awetheas of 
Administration, Alwornon and Elimiaation, Isampaiialey, Peewriptun-weting atl 
Dietary for the Sick, this ection of the work embracing early cn hundeed atl atte 
are 
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‘The work throughout in well balanced. 


Tough not encyclopedic, concio 
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ARRANGED THERAPEUTICALLY. 
By G. SUMNER WITHERSTINE, M8. M.D. 





‘More than 1800 Formula from Several Hundred Well-Known Authoritos. 


Witham Arranorx containing » Potologial Table, the newer remeii nce : Important compat 
‘ea; Tables on Detition od the Pulse; Table of Drop na Futrach and Desesof Lawdasum graduated 
forage: Formule and Doves of Hypodermic Medication, including the newer remedies; Uses of the Hyper 
ernie Syringe: Formula tod Doser for Inhalatins, Nasal Déachas, Cargo, and Eye-warhe Formal 
forSuppastories: Use of the Thermometer i= Disease; Poon, Antdnt, and Treatment: Dirtions for 
PouMorem and Medico Lagal Hxaninations; ‘Treatment af Arphyaia, Santroke, et: Ami emetic 
Remedies and Disinfectant? Obtetrical Table; Diresion for Ligation of Anerie. Urinary Analyin: 
‘Tableat Rrupive Fever Motor Plats for Blecrcal Treatment et, ee 





‘hie work, the bot and ost complete of it kind, contains abuit 275 printed pages, besides 
‘oxtea binnic leaves. Elyactly printed, with red lines, edge and border eth iltratiom Bound 
Inteather, with slde fap. It contains nore than 1800 Formalin exclave of the large amount of 
‘ther very valuable mat 
Price, Post-paid, in the United States and Canada, 82.00, net 
Great Britain, 8. 6d.; France, 12 fr. 40. 
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Synopsis of Human Anatomy: 


Being @ Complete Compend of Anstomy, including the 
‘Anatomy of the Viscera, and Numerous Tables. 
JAMES K. YOUNG, ™M.D., 


futrecior in Onbopmi Surgery and Auihtant Denonsratr of Surgery, Univenity of Pennsylvania: 
"Atending Orthopade Sargeon, Ou Patient Deparment, Univenty Hospital. ec. 


ILLUSTRATED WITH 78 WOOD-ENGRAVINGS. 390 PAGES. 
‘Y2mo, WAMDSOMELY BOUND IN DARK-BLUE CLOTH. 
Price, Post-paid, in the United States and Oaneda, 81.40, net; 
Great Britain, 68. 6d.; France, © fr. 25. 


‘luke the author has prepared this stork expecially for wtudents, vaficient do. 
sor it extremely valuable to the bury practitioner 
Special Senses, 
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The work includen a vomplete sve 





int of Osteology, 
Artivulations aid Ligaments. Muscles, Farciae, Vavelar 
Gnd Nervous Syeten, Alimentary. Voral, and Respiratory 
and Geuito-Urmare Apparatarea the Onggne of special 
‘Sense, aml Sargical Anatomy. 

Tu alton toa wnat carefully and arvueatele 
text, wherever posible, the va 
cenbancrl by tables to facilitate 
sndent= in arquiring a thorough knowledge of this impor 
tant subject, The section on the teeth har also been 
specially prepared to meet the requirements of atudents 
of Dentistry 

In ste preparation. Gray’ Anatomy (last edition), 
sated by Kees, being the anatomical work most sed, bat 
heen taken ws the stands, 





















Anatomy is 3 theme that allows such concen- sce tables have been aernget, which 
Tier thin'mom medal Macc, Sd wraith sp 

















for nay reteence 
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“ince ey ately eepaed compend of | cnn Pope whch the nko wl rea 
i cd WiStademetoe cose Spprecate A Wedeal Review 
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Wear nied fo afore «Fart es 
Stave rhe abject of anatieny proemed incom: 








‘Way, and ta. book eaclly eared t> "”“Rvery onnecewary 
tne TN the author har vlone) of roeard the vey le ine at 


he bok Wo poted and theatres wei ests days "hac 
acer We iiidienSottaakcelnmattonsse Bonk Taci pica. the face abet wile Kemies 
sits Reee hes Recheck eRe ogee se 
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Mdited by OHARLES H. SAJOUS, M.D., 
Le TUNEH 0% LARYHOOLAOY AND HINGLOGY IM JEPPRAON MEDICAL COLLEGE, PRILADELEWIA, HTC 
SEVENTY ASSOCIATE EDITORS, 


‘Aazisted by over TWO HUNDRED Corresponding Méttors nd Ccllaborutors. 


In Fine Royal Octave Volumes of about 60 pages each, bound in Cloth and Halt Ria, 
Magnifcently Mtraed with Chromo-Lithographe, Engraving, 
“Mops, Uharts, and Diagrams 
_ — BEING INTENDED - — 

ol, Fo nit tho b toner in in efforts to keep abroat of the rapid stridee 
ofall the branches of his profemion, if = 

120, "To avoid for him the loan of time involved ia searching for that which i» new in 
{he profes and constantly increasing medical literature of our day 

“Ed, To eoabiohim to obtain the greater. powible beneSt of the Timited ime he ie 
able to dovote to realing, by faraishing his with new tater ost 

4s, To keoy him informed of thn work done iy axt nation, aclading many ther: 
wise seldom if ever heard from, 





sited by many of Americas ables teacher, and superior i every detail, of pri 
Binding ete ele beBtting continuation of mich great. worke. be." Peper 
Madicihes™ “Aeibunt International Raeyclopedia of Surgery” "Buk 
Ton! Boole af the Meal Scene 
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Volume T.—Prartwrs of the Respiratory, Cevulatory, Digestive nd Neve Stoo 
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“Volume IIL.—-(eneral Surgerin Vrarreal Disrnasa. Anrathetcn, Sumgvead Droacing: 
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THE SUBSCRIPTION PRICE 


We venture to ay that all who saw the AxxoAt ast appeared in. 1888 wore on th 
lookout forts reappearance this (1889) year; bat there are maay whos knowledge of it 
‘magnifowot anderiating will daa with this prevent ers, and to tho 8 mere examina 
Sot af the work wil sbice to show that it Sil a logiiaaia place fa the evlaton of 
Ksowledg, for it dom what no wngloindiidaa capable of doing 

"Thos volumen mak rouly ‘avaiable to the bony practiioger the bast fra of 
suedical progr forthe yout, selected. by able editors osm thecareat tartare of die 
‘worlds sacl a work cabnot be ovrlacked by anyone who would keap abr of the 
Times With so much that i worthy of noc fcorporaiad in one work ad each dapat 
hint waitin ap with » minslenem ‘ad thoroughoess appreciated particlaiy by the 
‘peciala it would art nothing to cite particule instance of progres, Lat besa 
ln, Townvr ta me ery nen portlet bt bain he 
inter afotaatin on matiow pertaining to tie modical scence there can a0 logger bu 
‘chanson wil the Asncat. 8 pobliied—vowral ofthe Aiencon Meal 

ciation. 

We have before us the secoad imo of thin AnsvAt, and it in not speaking ww 
strongly when wen tht eta of ve volumes of which cons fora 8 met 
nporiaat and valcable addition fo medical iarature 

reat Uren tn nod of thw cya vat of are agi athe Bade 

“akon charge of the, various sections, nd the manner in which the 

re. choeato Gl the important poste of wib-ediars have aoquiiad 
{visa filly Jao the choice made. "We know of so braachof the profson to 
‘which ths AMMcAE cou fal be outa Dr Sajon Gnervas th thas af the whole 
Proton’ fr hin ngcnaful atempt to facile the advance of toda itratare nd 
fractice London Lance. 
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Thin very valuable yessly roport of tho progrem of madizine and itz collateral 
ences throughout the world t's work of very great taguitade and high fmpertance. 
iri eied bf Dr. O.BSajon, ite it Wey stony sce tah whos 
‘anion are given, oaking up a learned and mort weighty tat.” Their joint labors have 
ombined to prodace series of volumes in which the carreat program thronghout 
srorld, im respect to all cho Branches of rcdical scene, is very aduuataly reprinted. 
The general arrangements of the book are ingenious and couplet’ -haviog rand to 
horoughnese and to facility of bibliographical Feference-—Britith Medical Journal 














ANNUAL, 1890. . 

‘The editor and publishers of the ANNUAL ov THE Uwrvmnsat 
‘Mapicat Scrences take thie opportunity to thank its numerous friends 
and patrons for the liberal support accorded it in the past, and te 
announce its publication, as usual, in 1890, Recording, as it does, the 
progress of the world in medicine’ and surgery, its motto continues te 
be, as in the past.‘ Improvement,” and its friends may rest assured that 
no effort will be spared, not only to maintain, but to surpass, the high 
standard of excellence slready attained. 

The Subscription Price will be the same os \aat year's wee 0d 
the insue of 1888. 
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